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INDUSTRIAL 
HORIZON 





The business boom goes on, 
but what about the Korean war? 
How far industrial mobilization? 
Controls? Allocations? Materials 
shortages? 


UNE industrial production soared 

to an index of 197 (Federal Re- 
serve Board) a new postwar high and 
up by 28 points from 169 for June, 
1949. All major business indexes are 
at crest levels. 

Steel operations in June were at 
99.4 per cent of rated capacity—an 
all-time record for the month. Na- 
tional employment mounted to 61,- 
482,000 by the early part of June, a 
jump of 1,750,000 in a month. The 
construction boom shows no let up 
total 1950 spending is predicted to 
reach a record total of $26 billion, 
Expenditures for new plants and 
equipment have increased sharply in 
the second quarter of this year and 
reached an annual rate of $18,120 
million against a rate of only $14,800 
million for the first quarter. 


But the war in Korea gravely 
shadows the picture. Each circum- 
stance to date clearly points to the 
necessity for an extensive degree of 
industrial as well as military mobil- 
ization. Unpalatable though this may 
be, we have to face up to the fact that 
Communist aggression cannot be 
stopped by an attitude of “business 
as usual.” What this may mean in 
terms of allocation controls, man- 
power shortages, and materials short- 
ages is still a matter of speculation. 
One thing the Korean war has done 
already—it has brought out in the 
open some strong inflationary ten- 
dencies. 

Some of the price rises directly re- 
flect war conditions. Supplies of Far 
East commodities such as natural 
rubber and tin obviously are threat- 
ened. Effects may also be felt on such 
products as mica and shellac that 
~~ Headpiece: Shop view of a betatron assembly 
line, Allis-Chalmers Manufacturing Company. 


Betatrons are put into production only on special 
orders. 
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originate from India. Tungsten from 
China is, of course, shut off. Such re- 
percussions are to be expected. But 
increases in normal cost-of-living 
items are something else again. Price 
hikes in bread, meats, and other cost- 
of-living items have an unsavory con- 
notation. Reported consumer attempts 
to hoard sugar, nylon stockings, auto- 
mobile tires and other items reflect a 
baffling lack of values in the face of 
war. The fact that consumer retail 
credit as of May 31 set a new all-time 
record of $19,091 million, exclusive 
of home mortgages, is a sobering 
danger signal. 

To sum up: Barring some miracle 
of amity in the Kremlin we are in for 
a period of pretty extensive industrial 
mobilization with the certainty of 
some government controls and some 
materials stringencies. It is anybody’s 
guess how far the controls will go— 
much will depend on the restraint, 
caution, and common sense exhibited 
both by industry and the consumer. 


Meanwhile, the second quarter 
of 1950 came to its end with business 
activity at the crest point for the year. 
Consumer spending for automobiles 
and housing is keeping the nation’s 
economy going at full speed. Spend- 
ing for housing includes, of course, 
purchases of domestic appliances, 
radios and television. . . . According 
to the monthly survey-report of the 
National Association of Purchasing 
Agents the “second quarter is closing 
with considerable optimism that bus- 
iness will remain at present high 
levels through most of the third quar- 
ter.” 

Improved employee productivity is 
highlighted in the NAPA report. 
Some 85 per cent of those reporting 
confirm this. . . . Buying policy has 
been extended to support full-scale 
production schedules; it is now on 
the high side of 30 to 90 days, with 8 
per cent exceeding this range by 30 
to 60 days. . . . The report also con- 
firms the steady upward movement 
of industrial prices, paced by copper, 
nickel and zinc. Other items listed in 


the “up” bracket include: aluminum, 
abrasives, some electrical equipment, 
mica, rubber, styrene molding pow- 
ders, some steel items, tin. In the 
“hard-to-get” category are copper, 
zinc, brass, and steel. 


Tin and copper, as a matter 
of fact, are indulging in some fire. 
works—tin particularly. Owing to 
war conditions the tin market has 
been extremely sensitive. Prices at 
this writing have zoomed to 964¢ 
per lb—up almost 10¢ per lb within 
three days. . . . Copper stocks look 
critical (for detailed story see p. 8). 
. .. Among other nonferrous metals, 
lead has staged a comeback and the 
price has bounced back to 1214¢ per 
lb. Demand is strong and heavy.... 
Aluminum too is in a strong position. 
May output of primary metal was 
123,858,511 lb against 116,048,542 
lb in April—the best monthly per- 
formance since the war. Shipments 
of sheet, plate and steel were off, 
however, 87,339, 640 lb against 90,- 
816.431 lb. (Source: Aluminum As- 
sociation. ) Magnesium metal 
comes into the limelight again as the 
demand for military aircraft use be- 
comes urgent. 

June production of steel totaled 8,- 
131,000 tons—421,000 below the peak 
May showing, but topping June 1949 
by 1,626,000 tons. Output for the first 
half of 1950 climbed to 47,106,000 
tons—a record production for any 
six-month period. . . . Prices have 
been steady, except a hike in stain- 
less owing to the recent increase in 
nickel and in various manufacturing 
costs... . Even the near-capacity pro- 
duction is straining to meet present 
demand. . . . Any sudden upsurge in 
military orders may make allocations 
necessary. The steel industry itself 
feels this would be advisable to assure 
an equitable distribution of supplies. 
. . . Nickel, by the way, has been 
placed on allocation by producers, 
due to tight supply and strong de- 
mand. 

In the precious metals group, plati- 
num has been advanced by $8 per 
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RESILIENT, HIGH- 
WIRES WON T CHAFE as they pass FRICTION SURFACE 
through aircraft bulkheads when 


padded with Armstrong's DK-153. 





























tween adjoining surfaces. It stops squeak-producing slip- 
page and absorbs vibration and rattles. Its pressure-sensi- 
tive adhesive sticks to any clean, dry surface. 





QUIETER BUSES are made by apply- 
ing anti-squeak DK-153 Tape be- 


High surface friction combined with resilience and ease 
tween metal body panels and frame. 


of application makes DK-153 also ideal for a variety of 
other jobs. It cushions fragile parts like glass video tubes; 
it keeps easily marred enamel surfaces from being scratched 
during shipment; it makes office equipment non-skid on 
polished desk tops. Normally supplied in convenient rolls, 
Armstrong’s DK-153 Tape is available also in shapes die- 
cut to your specifications. 
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7 Squeaks and rattles disappear when you strip Armstrong’s 
. | DK-153 Tape onto potential trouble spots. DK-153 Tape 
5 | puts a resilient cushion of cork-and-sponged-rubber be- | 
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We'll be glad to send you free samples and further in- 
formation. Just write Armstrong Cork Company, 


Gaskets and Packings Dept., 9508 Arch Street, ® 
a, 


Lancaster, Pennsylvania. Available for export. 





VIDEO TUBES ARE PROTECTED from 
damage during shipment and in- 
stallation with Armstrong's DK-153. 
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Le es 
ice Ne 
DIALING IS EASIER on polished 
desks and counters when telephones 


are equipped with non-skid DK-153. 


ASSEMBLIES ARE SPEEDED by using 
die-cut pieces of Armstrong's DK-153 
Tape as anti-mar lamp base pads. 


SQUEAKS ARE ELIMINATED in diesel 
locomotives and railway coaches 
with DK-153 Tape on rubbing parts. 
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oz to make t@/e new price (at this 
writing) $74 in quantities. . . . Rea- 
sons: Industrial demand sharply in- 
creased and fear that war conditions 
may again prohibit use in jewelry 
manufacture. 


Plastics prices have come in 
for a rash of changes. Melamines and 
vinyls have been cut, but styrenes and 
acetates have been hiked. . . . The 
government’s new policy permitting 
full-scale output of synthetic-rubber 
will have its impact on plastics, since 
rubber production will consume huge 
quantities of benzene which is basic 
in the production of styrene. At pres- 
ent, styrene plastics consume some- 
thing like 200 million lb of styrene 
annually. The phenols, too, used for 
phenolic resins, are derived from ben- 
zene. . . . There is possibility of a 
synthetic benzene production from 
petroleum, but this is not expected to 
be more than a relatively small-scale 
supply for some time to come. 

Production-wise, April output of 
styrene molding powder dipped to 
20,280,481 Ib from 22,724,146 lb in 
March; phenolic molding compounds 
declined to 17;086,432 lb from 19.- 
144,704 lb; but phenolic laminating 
resins moved up to 6,334,527 lb from 
5,140,560 Ib. Cellulosic molding and 
extrusion materials held rather steady 
slightly off to 6,301,186 lb from 


Spotlight on Copper 
Pe her, has been in tight supply 


since several months and 
Korean war has served only to accentu- 
ate the market position. Since January 
of this year stocks of the refined metal 
have steadily declined. At the end of 
June they totaled only 50,327 tons— 
the lowest October 1944—and 
only half of what they were in January. 
Shipments to fabricators at the end 
of June, on the other hand, aggregated 
126,047 tons, the highest in 2% years. 
(Source: Copper Institute) Total ship- 
ments for the first six months of this 
year were 689,084, or at a monthly rate 
of approximately 114,847 tons as against 
a monthly average of 85,966 tons in 
1949. Current shipment figures do not 
include any totals on shipments to gov- 
ernment stockpiles. Trade sources es- 
timate that such shipments might well 
bring the total of all June shipments 
of refined metal to the 150,000-ton 
mark. It is understood that government 
purchases for stockpiling will be 
stepped up by some 5000 tons, perhaps 
10,000 tons, monthly. 


since 


a 


the 


6,405,349 Ib. 
Commission. ) 
Rubber consumption in May 
reached an all-time monthly high of 
109,237 tons—14 per cent increase 
over April. Of this, synthetic rubber 
accounted for 45,300 tons, and natu- 
ral rubber for 63,937 tons. 
Since February, the proportion of 
synthetic to natural rubber has 
climbed steadily from 36 per cent to 
almost 41.5 per cent of total monthly 
consumption. Reason for this is the 
growing shortage of natural rubber at 
nearly comparable costs. (Source: 
Rubber Manufacturers Association. ) 


(Source: U. 


S. Tariff 


Electric motor figures recently 
released by NEMA (member and re- 
porting companies only) show first- 
quarter 1950 factory shipment of 
fractional-horsepower motors of all 
types as 3,331,741 units valued at 
$33,391,332 against 2,170,144 units 
valued at $23,910,778 for the first 
quarter of 1949—a substantial in- 
crease. In integral-horsepower sizes, 
polyphase induction, 1-200 hp, the 
total for the first quarter of 1950 is 
149,338 units valued at $19,812,192 
against 140,083 units valued at 
$21,854,998, last year. 

In appliances, factory sales of 
household vacuum cleaners were off 
in May by 4.8 per cent—278,645 
units against 292,664 in April, but 


Production-wise, June showed an im- 
provement. Output of primary metal 
aggregated 78,394 tons, a fair increase 
from 76,691 tons (corrected) in May. 
Output metal scored a 
sharp upturn—17,940 tons as against 
6,571 tons (corrected) in May, reflect- 
ing an increased movement of copper 
scrap to custom smelters. Latest word 
on scrap however indicates that holders 
are again putting a tight rein on sup- 
plies, pending market 
European sources of copper scrap are 
said to find difficulty in shipping to 
this country. Refined metal production 
totaled 113,961 tons in June—the best 
month this year. 


of secondary 


developments. 


Imports of copper will assume an in- 
creasing importance as domestic de- 
mands begin to seriously outpace domes- 
tic production. But dependence on for- 
eign metal to bridge the gap is com- 
plicated by two factors: the first is the 
fact that world stocks 
United States) has been declining, with 
foreign holdings totaling 136,483 tons 
at the end of June (the 


(outside the 


lowest for 


topped May 1949 by 25 per cent, 
(Source: Vacuum Cleaner Manufac. 
turers Association.) ... For the first 
five months of 1950 sales were up by 
15.1 per cent over the same period in 
1949. Total sales for 1950 were ex. 
pected to reach at least the three mil- 
lion units. 

Sales of household clothes washers 
also were down in May, dipping by 
8.5 per cent to 304,640 units from 
333,072 in April... . For the first five 
months of the year, however, the 
total was 1,680,057 units, represent- 
ing a whopping 64.6 per cent increase 
over the 1,020,400 units sold in the 
equivalent period last year. (Source; 
American Home Laundry Manufac- 
turers’ Association. ) 

The same source also reports sales 
of 107,271 dryers for the first five 
months of this year, compared to 
105,727 units for all of 1949. This in- 
dicates the big potentials for expand- 
ing sales in this particular appliance. 
. .. May sales, however, were sharply 
down by 35.9 per cent from April 
(16,122 units against 25,140). ... 
Ironer sales during January-May this 
year totaled 144,700 units, 5.8 per 
cent more than in the same period 
last year. In May the sales declined 
by 13.3 per cent from April—or 
27.400 units against 31,600. 


Monthly NEMA index for elee- 






144,650 tons in 
May. Second factor, and at the moment 
an uncertain one, is the 2¢-per-lb duty 
on imports into United States. 
The law suspending this duty had ex- 
expired as of June 30 and for the time 
being the duty is again in force. But 
there is heavy pressure from copper 
consumers, also from the Defense De- 


the year) as against 


the 


partment, for new Congressional action 
reinstating the suspension so that im- 
ports can be encouraged. Mining in- 
terests naturally oppose such action. 
As this is being written, the House has 
approved 12 months’ suspension. The 
job in the Senate is expected to be more 
difficult. 
seems to be fairly certain, according to 
trade sources. The compromise will be 
on the duration—probably 9 months. 


Suspension of duty, however, 


Price-wise, there has been no change 
in the official level of 22%4¢ per lb... . 
But anything can happen in the pres- 
ent condition of extremely heavy de- 
mand, tight supplies, and a war-nervous 


ooo 


market. 
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Many range builders are finding Sharon 
m Stainless ideal for all trim, but especially 

that trim that rings the burners. Sharon 
s Stainless remains bright and shiny, easy- 
e to-clean year after year under constant 
usage. Burner trim rings of Sharon Stain- 
less resist discoloration and warp regard- 
less of heat generated by range. These 
factors add up to higher quality and 
stronger sales ammunition. 


For baffles, burner bowls and combustion 
chambers, stove and heater builders have 
added years of life to their products by 
| switching to Sharon Quality Stainless. 
| Sharon Stainless is especially heat re- 

sistant. It will not deteriorate under the 

hottest temperatures. And what's more, 

Sharon Stainless withstands rapid and 
extreme changes of temperature—a per- 
fect metal for manufacturers who must 
contend with heat and cold. 


Why not examine your product. Think of 
Stainless, and when you do—think of 
Sharon, pioneer and prime producer of 
fine steels for almost 50 years. If you 
would like engineering help or fabrica- 
tion information, let us know. No obliga- 
tion, whatsoever. 


D 
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SHARON STEEL CORPORATION Shaw, Peanylana 


PRODUCTS OF SHARON STEEL CORPORATION AND SUBSIDIARIES: THE NILES ROLLING MILL COMPANY, NILES, OHIO; DETROIT TUBE AND STEEL DIVISION, DETROIT, 

MICHIGAN; BRAINARD STEEL COMPANY, WARREN, OHIO; SHARONSTEEL PRODUCTS COMPANY, DETROIT, MICHIGAN, AND FARRELL, PENNA.; CARPENTERTOWN COAL 

& COKE CO., MT. PLEASANT, PENNA.; FAIRMONT COKE WORKS, FAIRMONT, W. VA.; MORGANTOWN COKE WORKS, MORGANTOWN, W. VA.; JOANNE COAL 

COMPANY, RACHEL, W. VA. Hot and Cold Rolled Stainless Strip Steel—Alloy Strip Steei—High Carbon Strip Steel—Galvanite Special Coated Products—Cooperage Hoop— 

Electrical Steel Sheets—Hot Rolled Annealed and Deoxidized Sheets—Galvanized Sheets—Enameling Grade Steel—Welded Tubing—Galvanized and Fabricated Steel Strip— 
Steel Strapping, Tools and Accessories. 


DISTRICT SALES OFFICES: Chicago, Il!., Cincinnati, O., Cleveland, O., Dayton, O., Detroit, Mich., Indianapolis, Ind., Milwaukee, Wis. New York, N. Y., Philadelphia, Penna., 
Rochester, N. Y., Los Angeles, Calif., San Francisco, Calif., St. Louis, Mo., Montreal, Que., Toronto, Ont. 
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tric household refrigerators dipped by 

two points in May—328 against 330 
in April, but was up by 108 points 
from May, 1949. . .. NEMA’s index 
for major electric appliances (exclu- 
sive of household refrigerators) stood 
at 293 (seasonally adjusted) againsi 
282 in April and 154 in May last 
year. (NEMA’s indexes are based on 
domestic unit sales billed, as_re- 
ported from member and participat- 
ing companies. Average month 1936 
= 100.) 

Television set production in May 
accounted for 376,227 sets against 
420,026 in April and 525,277 in 
March. Output of home radio receiv- 
ers perked up to 693,592 units from 
648,352 in April. Automobile set 
production dipped to 206,464 from 
234,354 sets. For all sets, May pro- 
duction aggregated 1,276,283 sets, 
against 1,302,732 in April and 1,505,- 
641 in March. (March was a five- 
week month.) For the first five 
months of the year total output of all 
sets was 6,197,897 against 3,722,339 
for the equivalent period last period. 
In the TV bracket the five-month 
score is 2,024,183 against 752,335 
sets. (Source: RMA member-compa- 
nies.) 





There is some evidence that 
the buying of TV sets is reaching a 
point of some consumer resistance, or 
perhaps the better word is consumer 
caution. The buyer wants to make 
sure he is getting the best value for 
his money and he is in no rush. The 
tendency toward the bigger picture- 
tube size is also significant, reflecting 
the consumer’s preference for quality 
and performance. . . . Big worry for 
the TV manufacturers, however, is a 
possible tightness in supplies of crit- 
ical parts. Intensification of military 
demands is undoubtedly already 
drawing important quantities of 
needed components and materials 
from the civilian market. Should this 
cause cutbacks in TV production, we 
can expect a sharp reversal of con- 


_ Sumer attitude at the retail end, with 


the usual scramble for available sets. 

No machine tool figures have come 
in at this writing. As reported last 
month, May orders established a 
four-year high. The gain was princi- 
pally in domestic orders; the May 
foreign new-orders index (National 
Machine Tool Builders’ Association) 
rose only slightly to 18.3 from 17.41 
in April. ... Volume of gearing sales 
rose in May by 10.5 per cent over 
April. The AGMA index was 363.1 
against 328.6. . . . May orders for 
resistance welders topped April by 
26.5 per cent. For the first five 
months of 1950, the net orders were 
up by 44.6 per cent compared with 
the same period last year. Backlog of 
unfilled orders as of May 31 stood 
17.7 per cent higher than at the end 
of April. (Source: Resistance Welder 
Manufacturers Association member- 
companies. ) 


Stray Fields 


Faced by a choice between jaw- 
breaking chemical terms for plastics 
or adopting tradenames for common 
usage, our British cousins seem to 
find easier solutions than we do. .. 
For example, where we struggle with 
polytetrafluoroethylene (see page 76) 
they come up with a happy compro- 


mise by means of initials, thus, 
P.T.F.E. . . . Simple, isn’t it? 
* * * 
Engineering graduates are still 


pulling jobs, despite record-size grad- 
uating classes. .. . According to a re- 
lease by the American Society for 
Engineering Education at its recent 
meeting at the University of Wash- 
ington, four out of five June 1950 
engineering graduates have been of- 
fered or accepted jobs within three 
weeks of commencement. 
* * * 

Since 1950 was held to be a crit- 
ical year in employment of engineer- 
ing graduates, this appears as en- 
couraging news. . . . Actually, since 








freshman classes this fall are expected 
to be the smallest in several years, the 
possibility of a shortage in engineer. 
ing personnel in about four or five 
years is not unlikely. 

* * * 

More on employment of graduates: 
Westinghouse reports it will employ 
some 300 engineering graduates this 
year—l0 per cent more than last 


year. . . . Significantly, 50 per cent 
will be assigned to sales positions. 
* * * 


Newest plastics looming over the 
horizon are the organoboron com- 
pounds. . . . They will be expected 
to do things that the silicones and the 
fluorocarbons may not be able to do. 

* * * 

Weary railroad ticket buyers will 
welcome adoption by the Pennsyl- 
vania Railroad of the “Intelex” auto- 
matic electronic system for ticket 
reservations. First installation will 
be in New York and will be ready for 
Christmas this year. . . . Intelex is a 
development of the International 
Standard Trading Corporation, an 
I. T. & T. associate. For report on de- 
sign features see ELECTRICAL MANU- 
FACTURING, June 1948, p. 84. 

* * * 

Informative reading: “Selling to 
the Government,” a 64-page guide- 
book available from the Chamber of 
Commerce of the U. S., Washing- 
ton, D. C. Includes details on how 
to apply for research and develop- 
ment contracts. Price, 50¢. .. . “Re- 
search, Security and Progress,” Dr. 
R. E. Zimmerman, vice president, 
research and_ technology, United 
States Steel Corp. Sixteen-page book- 
let. Available (gratis) from USS, 71 
Broadway, New York 6. 





Statistical charts have been omitted this 
month, since this department has been 
written earlier than usual owing to our an- 
nual vacation period, and prior to avail- 
ability of complete production and _ ship- 
ment figures. 





Electrical Manufacturing Wa VA ze Among the feature articles scheduled to 


appear in coming issues @ Types and Characteristics of Shaded-Pole Motors e Applica- 


tions for Fluorocarbon Resins ¢ Some Electronic Construction Techniques @ Acrylics 


as Structural Components @ Control Circuits for Timing, Counting and Selecting. 
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EDITORIAL 


Idea Infiltration 


ROBABLY because they are often the 

“lengthened shadow of a man,” in- 
dustrial organizations are endowed with 
“mental” characteristics that profoundly 
influence all their operations. There are 
two distinct types—the _ self-satisfied 
know-it-all type, and the more humble 
open-minded type ready to admit it has 
shortcomings and might conceivably 
learn something from the other fellow. 

As am investment, give me the com- 
pany with the open mind—whose en- 
gineers and executives are willing to try 
anything once, perhaps twice, if it ap- 
pears to have possibilities. They are eager 
to investigate new materials, try out new 
components, experiment with new cir- 
cuits, explore new fields. 

But there are other organizations in 
which responsible engineers seem to fight 
off new ideas instead of trying to use 
them. 

While there should be judicious screen- 
ing of products vendors bring in, woe to 
the company who slams its doors to such 
idea infiltration. Years ago the automo- 
tive industry found it advantageous to 
let parts suppliers have the run of their 
shops. As a result, a host of new design 
ideas has come from parts vendors (many 
of them former engineering employees) 
who were hungry for business. 

Continuous changes in specifications 
and in tooling are uneconomic. No one 
would advocate switching to every new 
or improved material or part that ap- 
peared on the market. But there ought 
to be a department of the future which 
spends a lot of its time exploring the 





fringes and experimenting with new 
things. It does not have to be a formal 
research department, although it well 
could be part of that department’s func- 
tion. It does require the proper environ- 
ment set by management policies and an 
understanding director. 

In assigning an engineer to free-lance 
projects, pick a man with some imagina- 
tion, a restless soul who is not satisfied 
with doing it the way it always had been 
done. Don’t hire a man who already 
knows everything about a subject. Ac- 
cording to “Boss” Kettering, there is noth- 
ing quite so valuable as a certain amount 
of intelligent ignorance. Such a man may 
threaten to scrap all current design no- 
tions and junk half the existing manu- 
facturing facilities (they won't be needed 
with the new stuff). But he may save the 
company from bankruptcy five years later. 

An industrial publication, such as 
ELECTRICAL MANUFACTURING, is de- 
signed to serve the forward-looking de- 
signer and engineer. The editors are 
necessarily concerned with what is “new 
and different.” They hope to stir the 
reader to action, excite his imagination, 
call attention to new materials, parts and 
ideas that can be put to work. Nothing 
gives editors quite the satisfaction as 
learning that something the publication 
called attention to has been tried out and 
then adopted. 

So, we say, keep an open mind. Read 
and listen. Take an occasional peak over 
the fence at what the other fellow is 
doing. An active imagination and a 
sense of humility are also helpful. 
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exhibit an unique combination of balance of 
properties. They have high heat resistance, are 

stable and chemically inert (owing to the presence of the 
fluorine atoms in the molecular structure), have excellent 
electrical characteristics, are nonflammable, have no 
water absorption. They may be classified as “funginert”’ 
materials—naturally resistant to fungus growth. They 
offer much to the product design engineer in actual and 
potential application—not only for dielectric components 
and wire insulation, but also for mechanical parts. 

They have impelled much study and investigation be- 
cause they seem to fit so aptly into contemporary prod- 
uct design, civilian as well as military. Such design is 
largely committed to compactness and light weight; to 
increased power, efficiency, life and reliability; to re- 
duced maintenance and cost. Higher operating speeds 
and smaller operating units result in increased tempera- 
tures. Dielectric properties have to be maintained over 
a wide frequency range. Chemical and corrosion resis- 
tance are necessarily important. Humidities become high 
in confined space. These are some of the performance 
targets at which the fluorocarbon materials are aimed. 

Limitations and deficiencies? Of course. And some 
are serious. They will be discussed later in detail. One 
can be mentioned here—high cost. As yet, the fluoro- 
carbons are in the premium class. But costs are on the 
way down. This year has seen production moving out 
of the pilot-plant into the commercial stage. Prices have 
been substantially reduced on the standard compounds, 
and lower-cost suspensoids and dispersions have been 
introduced. At this stage of development it is essential 
for the engineer to evaluate costs not only on the per- 
pound basis or per unit of volume, but also by the econ- 
omies effected by the improved quality and life of com- 
ponent and end product. Superior characteristics may 
also serve to reduce the bulk quantity of material need- 
ed and reduce labor cost through simplified fabrication, 
thus actually arriving at a net saving. 

Application-wise, the picture looks like this: Best bet 
is wire insulation (extruded, enamel, enamel combined 
with ceramic, built-up tape and film construction with 
glass-fiber reinforcement and silicone impregnant). 
Other insulating uses include coil wrappers and slot 
liners (unsupported film, coated glass cloth, film and 
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glass-tape combinations) ; coil separators and commu- 
tator insulation ; molded armature coils ; coaxial spacers, 
Also miscellaneous electronic parts such as bushings, 
terminal connectors for hermetic seals, stand-off insu- 
lators, cathode-ray tube holders. Miniature and sub- 
miniature components such as transformers, relays and 
capacitors have made use of fluorocarbon materials. 
Mechanical parts include gaskets and seals for noncor- 
rosive applications ; valve seats ; tubing and diaphragms 
for chemical equipment. Liquid dielectrics and coolants 
loom as important applications. Potential uses extend to 
bearing lubricants and noncorrosive surface finishes. 

Properties of the commercially available fluorocar- 
bon resins will now be analyzed: (1) Polytetrafluoro- 
ethylene, developed by Du Pont under the trade-mark 
Teflon; and (2) polymonochlorotrifluoroethylene, pro- 
duced by The M. W. Kellogg Company under the trade- 
mark Kel-F. (See table.) In order not to burden the 
text with the unwieldy chemical names, commercial 
designations will be extensively used in this dicussion. 
It must be emphasized that test results will vary as to 
test methods and between laboratories. A direct com- 
parison between the two types of material on the basis 
of published data alone may not always lead to precise 
evaluation. 


Properties Analyzed: Teflon 


Thermal Stability. What is the maximum operating 
temperature for Teflon, that is the highest temperature 
at which properties of the material are not significantly 
changed from the properties at room temperature? Du 
Pont tests show that molded test specimens held at 
250 C for a prolonged period will lose 1 per cent of 
tensile strength per month; while material held at 300C 
will lose from 10 to 20 per cent each month. Conclusion: 
maximum operating temperature could be conservatively 
stated as 250 C. In some special applications, Du Pont 
men feel the maximum operating temperature could be 
set as high as 300 C.(1)* 

Materials men in the Armed Services check the 250 
figure pretty closely on Teflon insulation. In thin-walled 
magnet-wire insulation the type of conductor may make 
a difference. One source states that very thin Teflon in- 
sulation on nickel-plated copper can be used at 225C for 





* Italic numerals in parentheses apply to references at end of article. 
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Spurred by military needs, a whole new class of high-tem- 


perature, stable, chemically nonreactive materials of high di- 


electric values is being developed. What this means to the 


product design engineer in terms of workable properties and 


practical applications is discussed in this two-part field report. 


Available Forms of Fluorocarbon Resins* 


POLYTETRAFLUOROETHYLENE: Commercial des- 
ignation, Teflon. Developed by E. I. du Pont de 
Nemours and Co., Inc., Polychemicals Dept. and 
Fabrics and Finishes Dept. In this polymer, four 
fluorine atoms have replaced the four hydrogen 
atoms in the basic ethylene structure, thus [F-F| 


Available Forms: Granules (molding compounds). | r-' 

Suspensoids, which are aqueous dispersions of 

very small particles of the polymer, as much as 50 
per cent by weight depending on type; balance a 
small amount of wetting agent plus water; comes in 
several different viscosities. Stock sheets, rods and 
tubes, molded or extruded from granular polymer and 
used to fabricate or machine special shapes as may 
be required. Unsupported film and tape, shaved off 
large molded cylinders. Coated glass cloth and lami- 
nates of glass cloth and Teflon. Wire enamels, and 
lubricated suspensoid extrusion compounds. 


POLYMONOCHLOROTRIFLUOROETHYLENE: Com- 
mercial designations: Kel-F, produced by The M. W. 
Kellogg Company, Chemical Manufacturing Div. Flu- 
orothene, produced by Carbide and Carbon Chemicals 
Company (but this production limited to the require- 
ments of the Atomic Energy Commission and the 
Armed Services). In this polymer, the four hydrogen 
atoms of the ethylene molecule are replaced by 
three fluorine and one chlorine atom, thus EH 


Available Forms: Molding powder, several grades 
(in high and low densities) and varying in 
molecular weight. Also in plasticized form. Lower 
molecular weights also come in oil, grease and wax 
forms. Dispersions, which are nonaqueous in character 
and contain about 20 per cent or 27 per cent of the 
dispersed polymer according to type. 





*This summary is based on currently available materials as produced 
by makers of the basic polymers. Secondary manufacturers, of course, 
are investigating the production of laminates, tapes, etc., from both 
types of polymers, also oils and wax compounds. In regard to the 
basic polymers, it is understood that additional companies may enter 
the field. One large rubber company is understood to plan production 
of polymonochlorotrifluoroethylene materials. 


1000 hr and at 250 C for shorter periods, but a bare 
copper base would have the tendency to oxidize and 
“build up” and so crack the insulating coating. It was 
agreed that an operating temperature of 300 C, even 
325 C, is obtainable on thick Teflon molded specimens, 
but not with thin Teflon-insulated specimens. For in- 
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sulating purposes, such values, this source stated, were 
academic. 

The need for plating copper magnet wire is not uni- 
versally confirmed. One authority dissents, stating that 
the comment reported in the preceding paragraph is 
“subject to debate.” A currently continuing research 
project is cited in support: In this project, “scarcely 
measurable deterioration” has been found on bare cop- 
per wire 0.005-in. diam and with a 0.0002-in. Teflon 
insulation after 21 weeks’ (3500 hr) testing at 200 C. 

Where very thick Teflon insulation is extruded over 
copper conductors, plating is not needed, since the in- 
sulation is sufficiently thick to withstand expansion of 
the oxidized conductor. Silver-plating, however, is de- 
sirable in coaxial cable used at microwave frequencies 
so as to provide necessary attenuation to minimize 
electrical losses. 

Temperature resistance has to be considered in rela- 
tion to the other properties. Here is where limitations 
of a material may crop out. In regard to the polytetra- 
fluoroethylene resin, most common complaints are: rel- 
atively high coefficient of thermal expansion; undesir- 
able cold flow ; difficulty in cementing to metals. Armed 
Services sources state that there has been much trouble 
in holding metal inserts at extreme temperature ranges. 
Moreover, objectionable distortion has been exhibited 
under mechanical load at low temperature as a result 
of cold flow. 

An attempt to use this resin in a waveguide was cited 
as typical of applications where its high dielectric prop- 
erties might be offset by physical limitations. In this 
application the Teflon part showed dimensional distor- 
tion when subjected to extremes of high and low tem- 
peratures, with resulting objectionable effect on the im- 
pedance within the waveguide system. 

The coefficient of thermal expansion of polytetra- 
fluoroethylene exhibits a peculiarity that requires par- 
ticular care in designing electronic “hardware” for use 
with it. As shown in the graph, the coefficient below 
130 C is approximately 39 x 10-5 cc/cc/deg C while 
above 130 C it moves sharply to 53 x 10°5.(2) In any 
rigid assembly, or where connectors and other fittings 
are applied to a cable structure, polytetrafluoroethylene 
parts can thus exert considerable pressure in the higher 
temperature limits. Obviously, when the assembly passes 
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Change of unit volume of polytetrafluoroethylene with 
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(Source: Federal Telecommunications Laboratories) 


to low temperatures, the pressure will be withdrawn. 
Components for airborne equipment, in particular, will 
require critical design owing to these characteristics, 
since under extreme and sudden alternations of tem- 
perature serious deformations and structural voids can 
result. 

Most industrial sources checked agree on 225-250 C 
as the temperature rating for Teflon insulation. One in- 
dustrial source reports use of Teflon-insulated wire at 
operating temperatures of 285-300 C (presumably short 
time). A research laboratory, however, maintains that 
200 C is the upper operating limit for the material. To 
sum up: 225 C for long-time, 250 C for short-time oper- 
ation seems to reflect the preponderance of experience 
to date. At the low temperature end, —100 C is taken 
as a workable limit for imsulation applications. (Ac- 
tually, however, depending on application, Teflon can 
be used at temperatures as low as —195 C, thus pro- 
viding an extremely wide usable range for such pur- 
poses as chemical-process equipment components. ) 

At temperatures well over 300 C (approximately 350 
C) fluorocarbon resins begin to decompose and release 
fluorine-containing gases. The problem of toxic effects 
on operating personnel has to be considered. This will 
be discussed in some detail later. 

Electrical Properties. These properties of Teflon are 
unusual, especially when considered in combinations 
with its chemical inertness and resistance to elevated 
temperatures. Moreover, electrical properties remain 
practically constant over a wide temperature range. 
Teflon is particularly adaptable wherever low-loss di- 
electric is essential—as a low-loss material it is com- 
parable to any solid dielectric now known. 

Dissipation factor has been reported less than 0.0005 
over the whole range of frequencies between 60 cps 
and 30,000 mc. Dielectric constant is between 2.00 and 
2.05 and shows no appreciable change over the whole 
frequency range. Short-time dielectric strength is 1000 
to 2000 vpm in thicknesses of 2 to 10 mil. Long-time 
dielectric strength (in absence of corona) is well in ex- 
cess of 1000 vpm; but Brodhun and Perkins point out 
(1) that unless the design excludes the possibility of 
corona, the gradients should be limited to 50 vpm. Vol- 
ume resisitivity is so high that no entirely satisfactory 
measurement has been reported. It is well over 1015 
ohm-cm. Arc resistance also is excellent. The material 
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can be exposed indefinitely with no production of a car- 
bonized path; tests have been dropped after 1200 sec 
since failure obviously would not occur. 

Du Pont has conducted an extensive research pro- 
gram to determine conditions under which Teflon can 
be made to fail and the mechanism of failure. An earlier 
report on the results of this research appeared pre- 
viously in this publication.(3) To review the conclu- 
sions: The corona failure is caused by a bombardment 
by high-energy particles mechanically eroding the sur- 
face, rather than through any chemical action. Du Pont 
investigators point out (J) that Teflon insulation has 
to be designed so that it is not exposed to corona. So 
designed, a Teflon insulation system can function “for 
an indefinitely long life.” Low-voltage equipment, of 
course, is never exposed to corona. No difference in 
behavior in corona has been noted between the newer 
types of Teflon suspensoids and the older granular com- 
pounds. 

Since Teflon is indicated so widely as a high-fre- 
quency dielectric, its voltage breakdown performance at 
the higher limits has to be closely observed, and appli- 
cations carefully designed. Armed Services sources re- 
port that the voltage breakdown may drop sharply ; for 
example specimens that started off at 900 to 1000 vpm 
at 60 cps have failed at 100 vpm at frequencies ap- 
proaching 20 mc. 


No Known Solvent 


Chemical Properties. The outstanding chemical resis- 
tance of Teflon has been repeatedly noted in literature. 
The polymer has no known solvent. It is attacked only 
by molten alkali metals and by fluorine and chlorine tri- 
fluoride at high temperatures and pressures. Its chemi- 
cal inertness is maintained over a temperature range of 
about —195 C to above the sintering temperature of 
+327 C. Obviously it finds many applications in equip- 
ment where exposure to corrosive atmospheres or fluids 
is encountered. 

No known cement exists for Teflon. In applications 
such as the anchoring of metal inserts this is a distinct 
disadvantage. In other applications, this property of 
nonadhesiveness is a distinct asset: for example Teflon 
is used as surfacing materials on the jaws of heat-seal- 
ing machines, also on conveyor rolls that handle sticky 
substances. 

Corollary characteristics of Teflon: No detectable 
physical changes after extended weathering (Florida 
exposure tests for four years). Per cent moisture ab- 
sorption (ASTM) is zero. Teflon, too, is water repel- 
lent and easily cleaned after exposure to dirt, smoke 
and salt spray. But Armed Services sources indicate 
that dirt-covered Teflon surfaces lose their water-re- 
pellent characteristics. Once the surface has been 
cleaned, however, the water repellency is regained. 

Mechanical Properties. Physical limitations of poly- 
tetrafluoroethylene have already been stated in connec- 
tion with the discussion on thermal properties. In ad- 
dition, tensile strength is not high (1500-2500 psi); 
while under compression, deformation under a given 
load is rapid. It is important to note, however, that 
after a short period deformation remains constant un- 
less the load or the temperature is changed. On a pat- 
tially confined specimen a load of, say, 1200 psi will 
produce a deflection of 4.4 per cent which will remain 
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Experimental field coil utilizes Teflon- 
coated wire to provide a solid struc- 
ture (see close-up detail). Method: 
No. 21 or No. 22 wire is coated with 
a lubricated suspensoid to a relatively 
heavy wall of insulation—about 0.015 
in. After coil is wound, it is heated at 
about 375 C. The temperature has to 


be above 327 C which is the critical 
sintering temperature. After being 
heated, the coil is subjected to pres- 
sure and cooled below the critical 
temperature. This forces out all the 
air and eliminates practically all voids. 
High thermal expansion coefficient of 
Teflon works to advantage here, since 





the Teflon forces the internal struc- 
ture closer. No binder or cements are 
needed to cause Teflon adherence to 
magnet wire. Tests of wound coil 
claim to show high stability. Applica- 
tions indicated: Motor coils where high 
moisture conditions are encountered; 
military apparatus; control relay coils. 





constant after 24 hr. Approximately 80 per cent of the 
deformation occurs instantaneously. Under a load of 
4000 psi a total deflection of 47 per cent remained con- 
stant after 16 hr. Some 80 per cent of the final deflec- 
tion was reached within 10 min.(1) Impact strength is 
high over a wide range of temperatures. At —70 F the 
Izod value is 2.0; at 170 F it is 6.0 ft-lb per in. 

In the form of insulating wrapping tape, Teflon ex- 
hibits much better tensile strength than in molded speci- 
mens. Moreover this is combined with a high elongation 
value (100 to 200 per cent, ASTM). Neither hand nor 
automatic wrapping methods tend to break the tape, 
and the high elongation makes for good conformity 
around sharp bends. Tensile strength in oriented film 
may run as high as 15,000 psi. 

Teflon has some “plastic memory,” that is, shows a 
certain extent of recovery when the deforming load has 
been removed. But for complete recovery, the material 
has to be heated to the transition temperature. For ex- 
ample a l-in. diam rod of 1 in. length can be com- 
pressed cold to about 1/3 in. under a load of 10,000 psi. 
When placed in an oven at about 350 C, the compressed 
specimen recovers practically its full initial volume al- 
most immediately. This disadvantage (necessity for 
heating for complete recovery of compression set) is 
made into a virtue in applications as wrapping tape. 
Since the material is stretched during the operation, 
any subsequent rise in temperature would tend to make 
the tape pull down tighter, rather than become looser. 

Cold flow, as already noted, has been cited frequently 
as a major limitation of Teflon. But Du Pont men say 
that “great deal of undue apprehension exists about the 
Property.” Others who have worked with the material 
agree that the cold flow problem can be licked by proper 
design and becomes critical only when unusually high 
Stress is involved. 

Molding. Since polytetrafluoroethylene has no true 
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melting point, it is not amenable to the conventional 
molding techniques used for other plastics materials. 
In effect it undergoes a sharp solid-phase transition at 
327 C, assuming the form of an amorphous gel; and at 
about 400 C begins changing from a gel to yield the 
original gaseous monomer of tetrafluoroethylene plus 
some derivatives of fluorine. 

Difficulties of molding Teflon have made it necessary 
to apply a sintering method, roughly comparable to 
that used in powder metallurgy—actually a fusion of 
particles of the granular polymer previously compressed 
into the desired shape at about 2000 psi. 

The granular particles show excellent cohesion and 
provide preforms that require only moderate care in 
handling and final sintering. Preforms are baked at 
about 375 C in air-circulating ovens until the entire 
piece has reached the gel state. Application of pressure 
while cooling is usually recommended to develop full 
strength and density and to control dimensions. 

Owing to the special molding techniques required, 
most of the solid Teflon parts—particularly of compli- 
cated form—have to be machined or otherwise fabri- 
cated from commercially available standard molded 
shapes such as rods, tubing or cylinders. Standard ex- 
truded rods and tubing are also now available for ma- 
chining purposes. As a general precaution use of inserts 
should be avoided. 


Properties Analyzed: Kel-F 


Thermal Stability. Manufacturers give 200 C as the 
continuous heat resistance value of Kel-F trifluoro- 
chloroethylene polymers. Outside sources, including 
Armed Services investigators, tend to a more conser- 
vative figure and say that this material should not be 
used above 175 C on a long-time basis. Related to me- 
chanical properties, this material shows up favorably. 
[t is less subject to cold flow and creep than polytetra- 
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fluoroethylene. Although it will deform to some degree 
under pressure, it returns to original shape after load 
has been released with no need for reheating. The coeffi- 
cient of thermal expansion is lower than with polytetra- 
fluoroethylene ; and so, better success has been attained 
with the use of metal inserts, terminal connectors, and 
similar applications. 

A group of heat resistance tests at elevated tempera- 
tures reported by an Armed Services source indicates 
that at 200 C no flexural strength was found when the 
specimens (not pre-aged) were stressed. It was sug- 
gested that without suitable fillers these polymers will 
not stand up to elevated temperatures. Asbestos, ti- 
tanium dioxide and aluminum oxide were indicated as 
fillers to improve heat resistance without loss of physi- 
cal properties. 


Has Higher Dissipation Factor 


Electrical Properties. The molecular structure of 
Kel-F with its chlorine atom, while it tends to pro- 
vide improved mechanical properties, does introduce a 
dipole moment affecting in turn the electrical properties. 
In some respects, such as dielectric constant, these 
properties compare well with other plastics, but they 
do not qualify Kel-F for such applications where a con- 
stant extremely low loss factor is essential over a wide 
frequency range. Actual figures on Kel-F loss factor 
vary. At frequencies between 60 cps and 2 kc, reported 
values range from 0.010 to 0.027. At 1 mc and over, 
the loss factor dips below 0.010, with one source re- 
porting 0.008 at 1 mc and 0.004 at 10,000 mc. Dielec- 
tric constant varies from approximately 2.8 down to 
2.3 over a frequency range of 60 cps to 10,000 mc. Arc 
resistance is about 360 sec. Failure is by melting. 

Mechanical Strength. Tensile strength of Kel-F runs 
higher than in polytetrafluoroethylene—about 5700 psi. 
Oriented film will show about 30,000 psi. Impact 
strength, Izod, is 3.62 at +70 F and is reported as 
also good at low temperatures. Properties of Kel-F can 
be modified by heat treatment. This is a most interest- 
ing characteristic (for a plastic) and makes it possible 
to produce Kel-F in various degrees of hardness from 
soft and resilient to tough and rigid. No plasticizers are 
needed: and it is claimed that the heat treatment does 
not impair the stability of the polymer. The heat-treat- 
ment techniques also make it possible to produce Kel-F 
in various degrees of transparency. 

Where Kel-F has shown poor flexing properties at 
low temperatures, the capacity of the material for an- 
nealing may offer a solution through providing suffi- 
ciently flexible materials. This would be better than 
plasticized materials, since the use of plasticizers might 
impair the temperature resistance or electrical proper- 
ties of the polymer, or both, and may also introduce 
chemically reactive elements. 

Annealing of Kel-F materials may also help in over- 
coming a tendency to crazing at low temperatures. Some 
Armed Services sources attributed Kel-F failure at 
temperatures no better than —60 C to such crazing. 
Crazing has also been observed with Teflon but it is not 
so obvious since the material is neither clear nor trans- 
lucent. 

Chemical Resistance. Kel-F is generally unaffected by 
organic solvents and may be considered a chemically 
inert material. Weathering resistance is good ; no physi- 





cal changes have been noted after one year’s exposure 
tests, as last reported. 

Optical Properties. As against the polytetrafluoro- 
ethylene polymer which comes only in opaque forms, 
Kel-F can be made transparent to translucent. It is 
sufficiently transparent to longer wave lengths to make 
it adaptable for use as window material in the infra- 
red region. Presumable applications would be instru- 
ments and special apparatus, particularly where factors 
of extreme temperature, corrosive conditions, and elec- 
trical stress are also involved. 

Moldability. Here is the outstanding superiority of 
Kel-F. The polymer may be easily molded with conven- 
tional equipment by compression, transfer, injection or 
extrusion methods. It is said to be particularly well 
suited to compression molding where large sections and 
inserts are involved. Although the polymer is adaptable 
to conventional methods and equipment, the molding 
operations have to be carefully controlled. One factor 
to watch is exposure to excessive temperatures since the 
material is subject to degradation at temperatures in 
the range of 315 C and over. It is desirable, of course, 
to mold at as low temperatures as possible. Kel-F is 
easily machined by conventional means. 

A word regarding the common designation of Kel-F 
(and other trifluorochloroethylene polymers) by their 
“NST” values. These initials refer to the “no strength 
temperature” of the material. In normal investigation 
of thermoplastics materials, molecular weight has a re- 
lationship to the degree of polymerization, which in 
turn is an indication of the heat resistance. A severe 
loss in molecular weight reflects a comparable impair- 
ment of the load-carrying strength of the plastic under 
prolonged high temperatures. Owing to its chemical in- 
ertness, it is impossible to determine the molecular 
weight of Kel-F by conventional means. A relatively 
simple and arbitrary test method has been devised that 
determines the temperatures at which essentially all the 
strength properties of the polymer being tested have 
been lost. These temperatures are the NST values. Ma- 
terials with an NST value over 260 C are held safe for 
high-temperature use. Kel-F polymers come in these 
grades: NST 240, 270, and 300.(4) 

Fluorothene. This is the trade-marked designation for 
another group of polymers of trifluorochloroethylene, 
produced by Carbide and Carbon Chemicals Corpora- 
tion. Essentially the properties are the same as for the 
Kel-F materials. There are but few references to Fluoro- 
thene in this discussion, since the entire production is 
for the Atomic Energy Commission. 


Can We Summarize and Compare? 


A direct comparison between the two types of fluoro- 
carbons discussed here is a ticklish subject. The reader 
should be cautioned against a comparison purely on the 
basis of published test data. It is always necessary to 
relate such data with the application in view. More- 
over, many of the existing standard test procedures do 
not simulate actual service conditions where unusual 
factors may apply. For a final determination of the 
value of any material for a specified application, it 1s 
probably necessary to amplify the standard test (ASTM 
or other) with specially devised tests that take cog- 
nizance of the “use” requirements of the material. In 
such tests, the material is usually tested not only under 
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Kel-F or Fluorothene molding 
powder can be easily used in 
the same molds used for other 
plastics. Here (center) is a 
circuit-breaker housing mold- 
ed from Fluorothene by West- 
inghouse Electric Corp. for the 
Bureau of Ships. Left and right 
of it are housings molded from 
glass silicone and asbestos phe- 
nolic respectively. All materials 
molded from the same mold. 
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conditions that simulate operating and ambient condi- 
tions but also in a service form, that is, built into use 
equipment. Much of the Armed Services’ investigations 
are based on such tests. (On this, more later.) An im- 
portant point with all new materials is that the product 
design engineer has to design around the limitations of 
the material. He frequently has to make the design of 
the component or end equipment fit the material rather 
than the other way around. 

It might then be cautiously summarized that polytet- 
rafluoroethylene, owing to its unusual electrical prop- 
erties (especially its extremely low and stable dissipa- 
tion factor), in combination with its chemical inertness, 
high heat resistance (225-250 C) and other properties 
(nonflammability and zero moisture absorption) is pre- 
eminent for high-frequency applications. This, despite 
certain physical deficiencies such as cold flow and a high 
coefficient of thermal expansion and difficulty in mold- 
ing. On the other hand, Kel-F (and Fluorothene) have 
the advantages of superior physical properties and easy 
moldability (plus the nonflammability, chemical inert- 
ness, and lack of moisture absorption) but lag in di- 
electric and thermal properties. Where the latter do not 
assume critical importance, Kel-F has excellent possi- 
bilities. For example, it is the choice in some capacitor 
film applications. Its moldability has made it the choice 
for hermetic seal terminals. In nondielectric applica- 
tions, such as gaskets, etc., no comparison is attempted, 
since both types are highly adaptable. 

Here is a summary on the fluorocarbons as made by 
some Armed Services sources: Practical application tar- 
get for these resins should be short-time workable tem- 
peratures about 50 to 75 C higher than the silicones in 
the elevated range of temperatures and some 15 C lower 
than the polyethylenes in low range. The fluorocarbons 
are already much superior to the silicones in regard to 
moisture absorption and to water permeability. Dielec- 
tric properties are comparable to the best of other plas- 
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tics. They top the others in corrosion and chemical re- 
sistance. As to safety factors such as flame resistance 
and arc resistance, the fluorocarbons score again. The 
one point to be watched is release of toxic fumes. 


What About Toxicity? 


Fluorocarbon polymers will release decomposition 
products after exposure to temperatures of 300 C and 
over; minute quantities released after 275 C. Resin 
manufacturers say that there is no hazard in handling 
these materials below 200 C and no difficulty found in 
regular use as high as 260 C. Some toxic results have 
been noted, however, when plant personnel were ex- 
posed to fumes released in increasing quantities at 
heating these polymers at 300 C and over. Such effects 
are said to be of short duration. No trouble should be 
encountered at all if good ventilation is provided in 
working areas. 

This seems to provide the answer to the use of fluoro- 
carbon components and insulation in rotating equipment 
or other apparatus in industrial plants. The use of such 
materials on board submarines or other Naval craft and 
in aircraft is quite another matter, since there the ques- 
tion of ventilation in confined space is not easily solved. 
For this reason the Bureau of Ships has placed Teflon- 
insulated motors under toxicity tests. Results are ex- 
pected by this fall. Present toxicity data are based on a 
Bureau of Mines report issued in 1947.(5). This was 
made on 2-gm test specimens of polytetrafluoroethylene. 
No decomposition products were noted until 350 C. At 
400 C, 1.47 mg of hydrogen fluoride was produced, 
while at 450 C, the quantity increased sharply to 61.1 
mg. Safe limit for prolonged exposure to HF is reported 
as 3 parts per million; for short periods, it is 5|0—250 
parts. Bureau of Ships men feel the only dependable 
answer to the toxicity question is to put the material 
to a use test in actual equipment. 

The Bureau of Ships test program is based on mo- 
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tors completely insulated with Teflon materials. These 
include Ceroc T (ceramic-Teflon) magnet wire ; Teflon- 
coated glass-cloth laminate; Teflon suspensoid-coated 
lead wire; glass-tape and Teflon film sleeving ; machined 
Teflon slot sticks. There is no impregnation at all— 
motor is completely dry-insulated. Since Navy ship- 
board equipment operates at 440 volts, there is no con- 
cern about corona effects. Tests will simulate actual 
maximum submergence conditions in submarines. 


What Are the Research Trends? 


As already indicated, the interest of the Armed Serv- 
ices in the fluorocarbon resins is intense and covers a 
diversity of possible applications. A portend of the uses 
to which these materials will be put is given in the fol- 
lowing summary of some of the research and develop- 
ment contracts initiated by the Air Force, Bureau of 
Ships and the Signal Corps. 

One direction of such research is the basic one of 
synthesizing completely new fluorinated compounds. 
Target of such research is to produce materials that 
will retain the present good properties of existing com- 
pounds, such as the high heat resistance and good di- 
electric characteristics, while improving some of its de- 
ficiencies. 

A joint Air Force-Signal Corps research and develop- 
ment project has as one objective the synthesis and poly- 
merization of fluorostyrenes. A typical synthesis is tri- 
fluorostyrene where the three hydrogen atoms of the 
styrene molecule are replaced by the fluorine atom. Al- 
though these polymers appear to have rather low molec- 
ular weight, early tests show a heat resistance of the 
order of 180 to 220 C so the work seems to be in the 
right direction. Electrical properties are in process of 
being tested. 

This project also involves synthesis of some eight 
monomers and subsequent polymerization in an effort 
to develop high-temperature dielectric film for minia- 
ture components where hot spot temperatures of 250 C 
have actually been established; under certain operating 
conditions, it is necessary to provide short-time heat 
resistance of the order of 275 C. (Teflon film has not 
been suitable for such applications since it cannot be 
made in sufficiently thin stock with the requisite prop- 
erties. It is now available in 0.002-in. film shaved off 
molded cylinders, but these films show objectionable 
holes and dielectric failure and more than one thickness 
has to be used.) 

Some of the other work in developing new fluorinated 
compounds has dealt with vinyl fluorides, vinylidine 
fluorides, and copolymers of polytetrafluoroethylene and 
other resins. 

Research workers point out that lack of precise uni- 
formity in the properties of the fluorocarbons now com- 
mercially produced has been a drawback in setting up 
research targets. As one chemist said: “We are never 
certain that the batch we are investigating today is quite 
the same as. we worked on some other time and will 
behave in quite the same way.” This has been perhaps 
the primary motive behind the various attempts to syn- 
thesize new monomers. In effect, this would enable strict 
control of reproducible properties and would make it 
possible to eventually tailor-make certain polymers to 
fit specifications. Typical of the trouble now found by 
research chemists and physicists, directly traceable to 
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nonuniformity of specimens, is the erratic behavior of 
some fluorocarbon resins under heat cycling. Air occlu- 
sions form a source of trouble in extrusions. 

Another current approach to overcoming limitations 
in existing materials is more in the direction of applied 
design rather than basic research. This approach seeks 
new design techniques and principles so that needed 
components or equipment can be so designed that the 
limitations of the materials do not constitute critical] 
factors. In practice, for example, it has been possible 
to successfully extrude Teflon insulation for wire and 
cable on a commercial basis and overcome the difficulty 
inherent in Teflon’s high coefficient of thermal expan- 
sion. 

The product design engineer who looks to such new 
materials as Teflon and Kel-F to meet unusually severe 
requirements may be somewhat impatient with some of 
the research backing and filling. But this is unavoidable, 
Any new class of engineering materials has to go 
through a stage of growing pains. 

Here are details of a Signal Corps project which 
has for its objective Teflon-coated insulation for very 
fine wire used as hookup wire in extremely small com- 
ponents. Wire sizes are AWG Nos. 20 through 30 and 
even No. 32. Performance requirements call for ability 
to withstand continuous operation from —55 C to 
+200 C, and to show no damage from short-time ex- 
posure to temperatures from —65 C to +250 C. Spe- 
cific targets are these: (1) design and build suitable 
machinery for applying the coating and work out ap- 
propriate application techniques; (2) develop coatings 
with the required performance properties. So far, lubri- 
cated Teflon suspensoids have been applied in a spe- 
cially constructed coating tower, with the suspensoid- 
coated wire sintered at 300 C. A final evaluation report 
on this project is expected this year; an interim report 
has been already made. The effort to date has been 
concentrated on single-strand conductors; problem of 
multistrand wire is more difficult. One of the sources 
of difficulty is the fiber-forming tendency of Teflon. 
These fibers tend to separate and so impair the solid 
insulation coating. 

Bureau of Ships evaluation of the fluorocarbons has 
been directed primarily to the uSe of such materials as 
insulation in shipboard rotating equipment. Reference 
has already been made here to the project for testing 
toxicity of released fumes in the operation of Teflon- 
insulated motors. The use of Kel-F moldings for circuit 
breaker housings is also being investigated. Two large 
companies have research and development contracts for 
building Teflon-insulated motors for a Bureau of Ships 
evaluation program. 


Industry-Participating Project 


In another direction the Bureau of Ships has set up 
an industry-participating project for evaluating poly- 
monochlorotrifluoroethylene for wire extrusion, lami- 
nates and moldings. Fluorothene materials obtained 
from the Atomic Energy Commission have been uti- 
lized. The Bureau has also worked with lower molec- 
ular derivatives which range in composition and _vis- 
cosities from liquids to solids. The liquids are being 
investigated for liquid dielectric use under high-voltage 
conditions. On the overall evaluation program the best 

(Continued on page 180) 
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Printing press control 
with magnetic amplitier 


Shunt-wound d-c motors are operated off ignitron 
rectifiers in which the firing point is governed by a 
saturable-reactor phase shift device to give speeds from 
inching to basic, with field weaking above that range. 


E. M. STACEY, [Industrial Engineering Divisions, General Electric Company, Schenectady, N. Y. 


a number of problems to the designer of the con- 
trols. Because power for accelerating the heavy 
newsprint stock-feed rolls is carried through the paper 
webs at speeds up to 1500 ft per min or more on news- 
paper presses, acceleration rates and torque peaks must 
be closely limited. The drive must provide for threading 
the paper through at about 2% per cent of full speed, 
jogging while plating up the cylinders, accelerating 
smoothly to approximately 20 per cent speed for check- 
ing registration, and final acceleration to production 
speed, which is 75 to 100 per cent of full speed. In the 
event of a web break or other mishap, the press must 
be stopped in about 8 sec from full speed. The 
electric drive furnishes a large part of the required 
braking torque. 
One solution to this severe drive problem involves 
two a-c motors. One, a wound-rotor main motor, pro- 
vides the operating speed range with secondary re- 


Razer of rot of printing press drives pose 
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Fig. 1—Basic elements of saturable reactor control show- 
ing how self-saturation provides high gain from signal 
source by controlling firing point of load current. 
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sistance control down to 20 per cent speed. The second 
is a small motor used for jogging and threading opera- 
tions. It drives through reduction gearing and an over- 
running clutch. Aside from these mechanical compli- 
cations, the resistance control of the wound-rotor motor 
is inefficient and requires some means of getting rid 
of the resistor heat, usually involving an air condition- 
ing system. Speed regulation also gets progressively 
worse as the speed is reduced. 

An electronic drive system has been developed to 
overcome these drawbacks. Jogging and threading, as 
well as high-speed operations are accomplished by the 
main motors which are shunt-wound d-c motors. 
Up to basic speed, control is by variation of armature 
voltage and above basic by field weakening. The adjust- 
able voltage electronic rectifier combines the advantages 
of a-c power distribution with the excellent speed con- 
trol characteristics of d-c motors. At the same time, a 
high degree of reliability is maintained by use of de- 
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Amplistat circuit arrangements 


pendable, time-proved components arranged in a basi- 
cally simple system. 

As many as nine 40-hp motors are mechanically 
coupled to operate in parallel to drive large press com- 
binations. These shunt-wound motors are furnished with 
just enough stabilizing series field to provide for load 
sharing between motors. These are mounted on the 
side frame of the press, co-axially with the press shaft, 
in the simplest mechanical arrangement. Overall effi- 
ciency of the system stays at a high value over the 
full production range. Speed and acceleration rate are 
not materially affected by load changes. 

Basically, 440-volt 3-phase power is rectified to di- 
rect current in a 3-phase double-way ignitron recti- 
fier, and is fed directly to the armatures of two or more 
press drive motors. Voltage is adjustable from zero 
to 550 volts by means of a closed-loop amplistat regu- 
lator acting to phase the tubes ahead or back as a 
function of reference voltage. 

An amplistat is a special form of magnetic ampli- 
fier or saturable reactor. To understand the basic 
principles involved, reference is made to Fig. 1 which 
shows a rudimentary saturable reactor whose inductance 
can be changed by adjusting the current through the 
d-c control field. Ignoring the rectifier, a relatively 
small d-c signal thus controls a much larger a-c circuit 
—illustrating the amplification effect. 

With the addition of a rectifier to the elementary 
saturable reactor circuit, the output to the load is direct 
instead of alternating current. Since any current flow- 
ing in the load circuit is now unidirectional, it produces 
a net magnetizing force on the core of the reactor in 
addition to magnetizing force of the control signal. 
This combination of devices gives the feature of self- 
saturation—the characteristic feature of the amplistat. 
With the circuit arrangement shown, current can flow 
in the load circuit only during that half cycle which 
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Fig. 2—Evolution of amplistat 

magnetic amplifier used in 

electronic drive system shown 
in Fig. 3. 


applies the proper polarity 
to the rectifying element. 
The principle of self-satu- 
ration may be explained by 
examining the operation 
with three different values 
of d-c control current in 
this basic system. First, con- 
sider the case when the d-c 
control current is sufficient- 
ly large to completely satu- 
rate the core by itself, Fig. 
1A. The impedance of the 
reactor in the load circuit is 
then quite low and the load 
current flows during the full 
half-wave period with prac- 
tically the full voltage ap- 
plied to the load. 
For the second case (Fig. 
1B) the d-c control cur- 
rent is decreased so that the core is not completely sat- 
urated, but is still almost at the knee of the saturation 
curve. The load current will not build up as rapidly 
as before. Until the core is saturated, the rapid build- 
up of flux in the core resulting from the flow of the 
load current causes a voltage to be induced in the load 
winding of the reactor that bucks the a-c supply volt- 
age and limits the voltage and current applied to the 
load. As soon as the core is completely saturated, the 
bucking voltage disappears. At this point, and for the 
remainder of the half-cycle, full voltage and current are 
applied to the load. 

If the d-c control current is reduced still further 
(Fig. 1C), a point may be reached where it takes prac- 
tically the full half cycle for the core to reach satura- 
tion. In this case the load current on an average basis 
is reduced nearly to zero. 

Thus, the self-saturation feature permits adjusting 
a large d-c output from a small d-c input signal by 
shifting the firing point. Operation in this respect 
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is very similar to that of a thyratron circuit. It is this 
feature of self-saturation that sets the amplistat apart in 
the broad family of magnetic amplifiers. 

The simple circuit just shown is of little practical 
value; Fig. 2 shows steps in its evolution to the ampli- 
stat used in the electronic drive system. The upper 
view shows a bi-phase full-wave circuit arrangement 
giving output wave shapes as shown at the right. Any 
number of d-c control fields can be used, and the net 
mmf is the algebraic sum of the ampere turns in all 
the control windings. At the lower left the amplistat 
is shown as it really is—a full-wave rectifier having 
an adjustable impedance. The lower right view is the 
same circuit rearranged to show the multiple control 
fields, and can be recognized as the same amplistat 
shown in the system schematic, Fig. 3, for the elec- 
tronic printing press drive. 


Rectifier Firing Circuits 


The output of the amplistat goes through resistor 
R2 and through the d-c windings of the phase-shift 
network to control the firing of the six ignitron recti- 
fier tubes which supply armature voltage. The phase 
shift network is made up of three saturable reactors 
SL and three fixed reactors CL. The reactance of the 
a-c windings of the saturable reactors SL changes with 
a change in the d-c current from the amplistat. Thus, 
with the six reactors connected as a three-phase bridge, 
the phase position of the 60-cycle voltage at points 
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Fig. 3—Schematic diagram of electronic printing press drive using shunt-wound d-c motors operated off a bank of full- 
wave ignitron rectifiers whose firing angle is controlled by the amplistat and phase-shift network at lower left. 













Reference 
—- Ova + 


Field f Net a 


Reference 












Reference 





A and B is shifted relative to the phase position of the 
supply voltage. 

The linear reactor LL has an iron core with an air 
gap, and is designed to give a constant reactance up to 
rated voltage and frequency of the circuit. The firing re- 
actor FL is built with a closed, high permeability iron 
core, and with a winding such that, at rated voltage of 
the circuit, it will draw a large peak of magnetizing 
current. This peak of magnetizing current occurs when 
the capacitor FC is charged with the peak value of the 
supply voltage. At this point, the capacitor discharges 
through the primary of the ignitron coupling trans- 
former JCT, producing a like peak in its secondary. 
This peak of current, flowing through the dry-plate 
rectifier FMR and the ignitor of the ignitron tube, 
fires the tube, allowing load current to flow from 
anode to the mercury cathode. 

If this firing pulse occurs early in the cycle of ig- 
nitron anode voltage, rectifier output voltage is maxi- 
mum. As the amplistat d-c output drops, the ignitor 
pulse is delayed—eventually reducing rectifier output 
voltage to zero. 

As regards system operation the sequence of events 
is as follows, for example, when a press “Jog” button 
is pushed. The Jog interlock closes, allowing a small 
portion of the 30-volt reference potential to reach the 
amplistat reference field through resistor R1. As pre- 
viously described, this current reduces the amplistat 


(Continued on page 178) 
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Thickness measurement Dy 
ultrasonic Trequencies 


Development of electronic methods for generating and measuring 
high-frequency sound have made it possible to measure wall thick- 
ness in any good sound-conducting material. Here are some of the 
design problems faced in developing equipment for this service. 


in the measurement of wall thickness from one 
side only in the Sonizon instrument. A direct 
indication of thickness is presented by displacement of a 
cathode-ray oscilloscope trace behind a calibrated 
screen; the sensing head placed against the work is a 
crystal probe. Fed to this crystal probe is a continuously 
varying, rapidly repeated band of ultrasonic frequency 
from a generator within the instrument; at a critical 
frequency depending on the thickness, resonance occurs 
and is sensed by the crystal probe. The complete equip- 
ment, illustrated in Fig. 1, incorporates all these ele- 
ments except the probe within the housing for the 
cathode-ray tube. 
Many inspection problems, impossible by conven- 
tional means, find simple solutions by the use of this 
new technique. A typical example is the problem of 


Hy is ite messirement sound is the medium used 


locating core shift in casting cylinder blocks for gaso- 
line or diesel engines. Core shift produces an indeter- 
minate wall thickness, and it is not uncommon to 
machine entirely through a cylinder wall during finish- 
ing operations in manufacture. The ultrasonic technique 
enables an instant, accurate and direct reading of wall 
thickness to be made. As shown in Fig. 2, a special 
quartz crystal is ground with curved cylindrical sur- 
faces to match the radius of the cylinder. The operator 
rotates the crystal holder within the cylinder and 
determines whether the minimum reading as shown 
by the cathode-ray trace is within tolerance. 
Measurement of thickness by ultrasonic resonance 
is basically a measurement of frequency. The principles 
and circuits employed are simple. The material to be 
measured is excited by ultrasonic waves of continuous- 
ly varied frequency. At the frequency (or wavelength) 





Fig. 2—Crystals may be shaped to conform with curved surfaces such as this cylinder bore. As frequency changes, 
trace indicates resonant frequency. Removable transparent screen inserted in front of tube face, provides a convenient, 
calibrated indication of thickness with an accuracy of 2 per cent. Reading shown is 0.217 in. 
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Fig. 1—High-frequency sound generated 
over a 2:1 frequency range is applied by 
a quartz crystal to a sound conducting 
material; at natural frequency, depen- 
dent on thickness of the work, energy 
level changes producing a “pip” on a 
cathode-ray tube. Horizontal deflection or 
base line is proportional to frequency 
and can thus be calibrated directly in 
thickness. Separate crystal heads each 
cover a different range of thickness. 


C. R. BETZ 


Special Product Electronic Engineer 
Magnaflux Corporation 


at which the material vibrates in thickness resonance, 
the thickness T is given by the relationship 


V 

j 

where V is the velocity of sound in the material, and f 
the frequency of resonance. Thus the problem of thick- 
ness measurement becomes one of frequency measure- 
ment, using the method shown in the block diagram, 
Fig. 3. 

An oscillator generates the train of waves, the fre- 
quency of which is varied by a motor-driven sweep 
capacitor. The output of the oscillator is connected by 
a length of coaxial cable to a quartz crystal transducer 
to convert the electric energy into sound energy. The 
crystal #s X-cut, so that a train of ultrasonic waves is 
radiated in a direction normal to the plane of the crystal 
face. The horizontal trace of a cathode ray tube is 
synchronized to the rotation of the sweep capacitor by 
means of a set of cam-actuated contacts mounted on the 
capacitor shaft. 

When the material under test is in resonant vibration 
there is a reaction upon the oscillator, giving rise to a 
signal which can be amplified to provide a “pip” on the 
face of the cathode-ray tube. A screen placed in front 
of the oscilloscope can be calibrated to read thickness 


T = @35 


Fig. 3—Rotating capacitor is 
driven by a synchronous motor 
to control frequency supplied 
to quartz crystal. Contact on 
motor shaft also controls hori- 
zontal sweep of cathode-ray 
tube. Signal from amplifier is 
fed to vertical deflection plates. 
At frequency producing re- 
sonance in the work a “pip” 
appears on the screen. 
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directly by distance of this “pip” from the left side of 
the scale. Accuracy of 2 per cent is readily obtained, 
with 1 per cent accuracy available in regular production 
measurement when calibration is periodically checked. 

Frequency ranges from 7.6 to 0.23 mc are required 
for measuring steel thickness from 0.15 to 0.500 in. 
using the fundamental resonant frequency. Individual 
ranges are set up as desired within these limits, each 
single range giving thickness readings over a 2 to 1 
range, as from 0.045 to 0.090 in. for example. A sepa- 
rate crystal is used for each thickness range. The 
instruments prowde a total of five ranges selected by 
a switch on the panel. Any thickness over 0.5 in. and 
up to about 5.0 in. may be conveniently calculated from 
multiple harmonic readings. 

In the design of this instrument, the following prob- 
lems were particularly important in obtaining an indus- 
trially reliable and workable unit: The Q of the circuit, 
the sweep capacitor, crystal performance, and overall 
circuit design particularly with reference to noise. 

Heart of the instrument is the oscillator circuit, and 
in particular the motor-driven capacitor seen in Fig. 4. 
The useful signal developed in this circuit is the result 
of the reaction of the circuit to the loading produced 
by the resonance condition exhibited by the material 
under test. For highest sensitivity the oscillator circuit 
must be sensitive to slight loading. This in turn re- 
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Fig. 4—Special bearings and slip rings were designed to 

eliminate sources of electrical noise or “hash” in the 

rotating capacitor. Cathode-ray tube is supported from a 
east aluminum bezel mounted on the front cover. 


quires that the Q of the overall circuit be as high as 
possible. Therefore, inductances were wound for opti- 
mum Q, and low-loss materials and components were 
employed throughout, including low-loss coaxial cable 
to the crystals. 

Problems involved in the design of a high-speed 
rotating capacitor for such a very sensitive circuit were 
numerous. They all arose from the necessity for quiet, 
stable bearings which allow adjustment and maintain 
alignment of the rotor, and a rotor contact entirely free 
of electrical noise or “hash.”’ A variety of rotor contact 
arrangements were tried, but the most successful 
method was a single, small silver-graphite contact rid- 


ing on a silver pad at the end of the rotor shaft. 

Electrical noise is also generated in rotor shaft bear- 
ings. For this reason ball bearings were unsatisfactory, 
since they invariably became noisy. This electrical noise 
showed up as “hash” which appears as a visible dis- 
turbance on the screen of the cathode-ray tube when 
an instrument using ball bearings has run for a while, 
The use of sleeve bearings was complicated by the need 
for thrust bearings at both ends of the capacitor to 
maintain stable element alignment. The most successful 
solution to the problem of bearings was the use of cone- 
type bearings which combined the functions of both 
sleeve and thrust bearings. Both the ground steel cone 
and the bearing itself were insulated in order to reduce 
electrical interference, and one of the bearings was 
placed under light axial spring pressure in order to 
keep the rotor aligned. 

Careful dynamic balancing of the capacitor rotor was 
also necessary to assure a constant, reproducible capaci- 
tance sweep. The capacitor is driven by a fully syn- 
chronous motor through a flexible and insulated 
coupling. 

Quartz crystals are vital to the performance of the 
instrument, and several problems had to be solved in 
developing the best crystals for this special application 
in thickness measurement. Because of the 2:1 range 
of frequencies over which each must operate, crystals 
exhibit a strong tendency to vibrate in spurious modes 
at frequencies away from the resonance point, which 
gave unwanted indications on the screen. Both the 
control of spurious responses and the maintenance of 
good activity required great care in the grinding of 
crystals, and in mounting them in holders. However, 
once mounted and in operation, the crystals proved 
sturdy and reliable. 


Redesign Improves Appearance and Mounting for Cathode-Ray Tube 


oe design of the first model 
“4 


Sonizon (below) was dictated 
largely by simplicity and convenience. 


All front panel hardware and name- 


plates were available standard parts, ar- 
ranged for convenient assembly and wir- 
ing. Before much time had passed, it 
was felt that some redesign was neces: 
sary both to improve the unit mechan- 
ically and electrically, and to provide a 


more pleasing appearance. It was re- 
quired that these changes conform to the 
geometry of the original cabinet since 
a number of these were still on hand. 

Redesign was carried out by the 
Magnaflux staff aided by the consult- 
ing services of an industrial designer. 
To improve the appearance, a ‘cast 
aluminum escutcheon was designed to 
square off the cathode-ray tube face 
and also act as a carrier for the calibra- 
tion scales. At the same time, a large 
nameplate was designed and made by 
silk screen process to replace the as- 
sortment of stock plates previously 
used. The chief design feature of the 
latter (right) was the use of a hori- 
zontal-bar motif to decrease the appar- 
ent height of the instrument. 

Except for the front panel escutcheon, 
other design changes were occasioned 
principally by the need for better 
mounting for the cathode-ray tube. Pre- 
viously, the tube had been supported 
between a wood holder on the front 
panel and an internal vertical panel 


at the rear of the instrument chassis. 
The re-designed unit employs an alumi- 
num casting, and firmly supports the 
tube entirely from the front panel by 
means of tie bars seen in Fig. 4, above. 

Other internal developmental im- 
provements have been made in use of 
sturdier and more conservatively rated 
electronic components, as well as im- 
provement of rotating condenser con- 
tacts and characteristics. 
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Fig. 5—Good bond (left) between silver bearing and connecting rod produces random multiple peaks of harmonics of 
total thickness of steel and bearing. Single peak (right) shows thickness of bearing only, indicating a poor bond be- 
tween bearing and backing at point directly under crystal. 


Increased utility of the instrument was obtained by 
grinding crystals to match the surface contours where 
measurement was made. All foregoing remarks re- 
garding the problems of crystals apply particularly to 
such curved crystals, but both convex and concave 
crystals for a wide range of diameters now are in 
successful industrial service. 


Accuracy Requires Good Components 


As with any electronic instrumentation, careful con- 
struction and the use of good quality and conservatively 
rated components contribute much to the stability and 
accuracy of the instrument. This stability is obtainable 
mainly because frequency is the controlled and meas- 
ured factor, while amplitude variations arising from 
changing performance of tubes and other components 
are not contributory. Line voltage variations over wide 
ranges do not affect readings except when insufficient 
line voltage is available to drive the motor at synchro- 
nous speed. 

While ultrasonic instruments which depend upon the 
resonance phenomenon are primarily thickness measur- 
ing devices, they are well adapted to the location of 
laminar defects. Examples of the latter are the location 
of laminations in plate, and the location of voids in 
bonded materials. One of the earliest uses of this instru- 
ment was in locating poorly bonded areas in bearings, 
as shown in Fig. 5. Indication for good bond A shows 
a marked difference from the one at B over a spot 
where no bond exists between a silver bearing and steel 
connecting rod. A variety of such simple gross changes 
of reading can be set up to reliably indicate such 
conditions. 

Widest applications have risen in special thickness 
measure problems, such as casting core-shift in cast 
pipe, valve bodies, or the cylinder walls mentioned pre- 
viously. Any fabricated shape made of sound-conduct- 
ing materials yields to wall thickness measurement, 
when inner and outer walls are reasonably parallel over 
the crystal area and are not extremely rough. 

Such objects as glass or metal cathode-ray tube walls 
are easily measured at any time in fabrication, or after 
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Fig. 6—Ultrasonic measuring method can be applied to 

one side of any good sound-conducting material—in this 

instance a glass cathode-ray tube. To improve appearance 

of the instrument, the large nameplate on front was 

produced by silk screen process, replacing the assortment 
of stock plates used in earlier models. 


assembly and evacuation. As shown in Fig. 6, direct 
thickness readings can be obtained across the tube face, 
and down the conic curved section. Typical readings 
over the entire surface can be obtained in a few sec- 
onds by freely moving the crystal as desired, especially 
if the tube is set up so as to be rotated, and scanned 
overall. 

For regular production dimensional measure it may 
be desirable to tool up for rapid readings. In measur- 
ing shotgun walls, for example, the barrel is slipped 
into a jig between centers, and rotated as a carriage- 
supported crystal holder is moved along its length. Con- 
tinuous presentation of the thickness reading on the 
Sonizon tube face allows quick location of any thin- 
wall points in the barrel. In one seamless pipe mill an 
essentially similar setup is used to measure out-of- 
round and determine the cut-off point in a matter of 
seconds. Each end of the pipe is measured for a length 
of a foot or so and around the circumference to find 
where the end taper stops. ooo 
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PRODUCT 


Restyled Horizontal 
Boring Mill 


In redesigning the Lucas 
boring mill, the bed was ex- 
tended to support motor 
and gear boxes; all con- 
trols were color coded, and 
size and number reduced; 
feed levers are designed to 
indicate feed direction. 
Spindle is driven by multiple 
V-belts. Automatic power 
position control sets up ma- 
chine without fixtures. All 
motions of every unit are 
controlled remotely from 
a pendant readily moved to 
any working position. 








Lucas Machine Division, 
New Britain Machine Company, 


New Britain, Conn. 





Industrial 
Wet Pickup 
Vacuum Cleaner 
Separate cooling sys- 
tem for the universal 
motor in this new me- 
dium - capacity indus- 





trial cleaner permits Radio Receiver with Power Supply 
"continuous operation To simplify installation and operation, cabinet for this 
on either wet or dry pickup. Motor is sealed for pro- communication receiver incorporates the power supply, 
tection from water damage when used for wet separated by an asbestos-insulated heat barrier. Front 
pickup. Tank holds 3% gal liquid. Finished in two- panel is a drawn stamping 20 in. wide, with ends and 
tone gray with chrome fittings and a large rubber back welded. Large round dial is die cast, operates 
bumper around base. Cleaner is 14 in. diam and 21 through 10 revolutions; drives tuning condenser through 
in. high; weighs 32 lb. A medium capacity machine 20:1 ratio. Frequency range: 50 to 430 kc, 480 ke to 
designed for maximum portability. 35 mc. Power output is 8 watts; fidelity +1 db, 50 to 
General Electric Company, Bridgeport, Conn. 15,000 cycles. National Company, Inc., Malden, Mass. 
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High-Fidelity 
Anti-Noise 
Microphone 


By discriminating 
against a distant source 
in favor of a close source 
this new velocity ribbon 
microphone _ eliminates 
acoustical feedback and 
background noise. Dis- 
crimination is obtained 
by strong directional 
characteristics to which 
acoustical resistance is 
added; must be used 
close—at 34 to 11% in. 
from lips for maximum 
effectiveness. Outputlevel 
is —45 dbm. Stands 9 in. 
high; two-tone gray lus- 
ter finish. 


Radio Corporation of America, 
Camden, N. J. 
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Completely Automatic 
Portable Dishwasher 


Mounted on casters, with top dimensions of 17 by 24 in., 
this portable dishwasher stands 36 in. high and rectangu- 
lar top when closed provides working surface at standard 
cabinet height. To place washer in use, water intake is 
attached to hot water faucet and drain hose hooks over 
edge of sink. After setting timer, automatic cycle con- 
sisting of one wash and two rinses starts when cover is 
closed; complete cycle is 15 min and requires 34% gal 
hot water. Intake hose delivers water to bottom of tub; 
motor-driven pump forces water from tub through five 
rotating jets set to spray front and back of dishes. 
Cover and sides are glass fiber; rack is coated with vinyl. 


The Apex Electrical Manufacturing Co., Cleveland 
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Redesigned Electric Chain Hoist 


For improved braking power and longer brake life, 
a spring-set shoe-type motor brake is incorporated. 
Pull cord hangs from center; new hoist control 
switch is simplified and relocated for better pro- 
tection, with switch wiring accessible under name- 
plate cover. Gear housing redesigned and strength 
added by shortening gear cover; new swivel hook 
reduces headroom by 21% in. Design retains double 
worm reduction for compactness; eliminates need 
for a load brake. Largest size in line has a 2-hp 
motor, hoists 4000 lb at 10 fpm; overall length 17 
in. Motor and gear housing are finished in yellow, 
gear end-cover is black and plastics nameplate cap 


is red. Whiting Corporation, Harvey, Iii. 
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Redesigned Cylindrical Solder Pot 


Spun outer housing for this 5-lb solder pot permits 
added heat insulation and gives broader base for sta- 
bility. Housing specially designed to prevent leakage 
of molten solder into the heating element. Cast iron 
crucible has large area of heat application to eliminate 
hot spots. Supplied in single heat, three-heat and thermo- 
stat-controlled models. 


Sta-Warm Electric Co., Ravenna, Ohio 





New Low-Price Portable Saw 


Spur-gear drive with transverse motor shaft in this new 
6 in. electric hand saw keeps power loss to a minimum 
and permits supporting motor spindle on widely spaced 
bearings. Ball bearings used throughout; all gears ac- 
cessible by removing gear case cover; brushes accessible 
for replacement. Safety switch requires depression of a 
lock pin before switch will operate. Motor cooling fan 
provides air jet at cutting line. Die-cast aluminum hous- 
ing; weight is only 131% lb. Free speed of saw blade is 
3600 rpm. 


Independent Pneumatic Tool Co., Aurora, Ill. 
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Single-Circuit Automatic Battery Charger 


For charging 6-cell lead-acid batteries of up to 300 
amp-hr capacity such as used in motorized hand lift 
trucks; completely charges batteries in 8 hr or less. 
Charger put into service by plugging in battery and 
setting timer to zero which engages motor starting 
switch. When battery is 90 per cent charged, volt- 
age relay starts timer which shuts down charger after 3 hr. 


Motor Generator Corporation, Troy, Ohio 





Commercial Electric Range 


Separate thermostatic control is provided for each of the 
three surface heating units, giving greater flexibility and 
range in cooking capacity. Heat is controlled by a single 
dial for each section; temperature range of 250 to 850 F 
to cover all types of commercial cooking. Ovens are de- 
signed for faster preheating and more rapid changeover; 
temperature range is 200 to 500 F. Standard range black 
replaced by a grease-proof gray finish resistant to heat. 
Controls and nameplate in red; pilot lights show when 


set temperature is reached. Hotpoint, Inc., Chicago, Ill. 
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New Television Receiver 
Uses 30-In. Direct- 
View Tube 


Designed for use in the home as 
well as public places, this latest 
development in the fast-moving 
television field brings a direct- 
view tube with a diameter of 24 _ 
ft. Picture area is 536 sq in. or | 
four times that of a 15-in. tube. | / 
Practical use of such a large tube 
is possible as result of a 90-deg 
deflection angle; overall length of 
the tube is less than its diameter. 
Concurrently with announcement 
of this 30-in. tube, minimum 
screen size in other TV receivers 
in line was set at 17 in.—all using 
glass rectangular tubes. 


oe 


Allen B. Du Mont Laboratories, Inc., 
New York 


Serves Glass Yarn on Heater Cord 


New end-wrapping machine finishes three or four pairs 
of conductor legs per min with glass yarn. Transparent 
wrapping head is belt-driven by small motor controlled 
by foot switch; yarn tension adjusted manually. Machine 
accommodates 450-4/3 Fiberglas yarns or larger or E18 
sewing threads, both for closed or open serves. Produces 
neat servings with little instruction; serving has heat re- 
sistant and incombustible properties matching asbestos 
roving of heater cord. Transparent head keeps serving 
in view during winding. Universal Winding Co., Providence, R. I. 
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Sweep Generator with Marker 


New servicing test set combines a sweep generator for 
television and FM with a marker giving clean-cut legible 
patterns. Sweep generator uses an electromagnetic sweep 
and two oscillator circuits. Internal blanking eliminates 
retrace for any type oscilloscope. Large dial has planetary 
drive; range is continuously variable from 5 to 240 me; 
sweep width is variable from 40 ke to 10 mc; marker of 
high Q absorption type has range of 17 to 48 kc. Cabinet, 
panel and chassis are steel. Exterior finish is gray and 


white. Radio City Products Co., Inc., New York 
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Variable Filter 
for 200-ke Range 


New electronics filter has a continu- 
ously variable cutoff within the fre- 
quency range of 20 cycles to 200 ke, 
with an attenuation of 18 db per 
octave. Light in weight, compact 
and styled for family appearance 
with other new instruments in the 
line (Nov. 1949, page 56). For re- 
cording, sound movie, radio and 
television broadcasting; for noise 
analysis and acoustic measurements, 
sections can be combined to make a 
variable band-pass filter or cas- 
caded for higher attenuation. Range 
switch selects either high-pass or 
low-pass, and four decade frequency 
ranges. Regulated power supply is 
incorporated in unit. 








Rapid Separation of Metals in Solution 


Electrolysis technique using a stirred mercury pool as a 
cathode is the basis for this new method of rapidly sepa- 
rating common metals in chemical analysis. Ferromag- 
netic elements that plate out of solution are drawn below 
surface of mercury-electrolyte interface by a strong mag- 
netic field, leaving the mercury clean at the interface. 
Agitation is constant; in effect, electrolyte and mercury 
become two independent rotors of a d-c motor. Power 
supply provides up to 20 amp d-c for both cells. 


Eberback & Son Company, Ann Arbor, Mich. 
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Increasing recognition of the sales value of appearance 
design—and family appearance in particular—is evident 
in the significant number of new and redesigned instru. 


ments. Here is a selection from current new designs, 
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Spencer-Kennedy Laboratories, Inc., Cambridge, Mass. 
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Vacuum Tube Voltmeter with Long Scale 


For testing television and high frequency circuits. Center 
of interest in this new instrument is its exceptional scale 
length—9 in.; 1 volt rms drives pointer to full deflection. 
Instrument measures any resistance, capacity or induct- 
ance used in radio or TV receivers, or in any industrial 
electronic control. Measures a-c voltages at frequencies 
up to 300 mc with full scale ranges from 3 to 1200 volts; 
currents from 5 to 1200 ma; resistances as low as 0.1 
ohm. Cabinet is 13 in. high, 16 in. long and 7 in. deep. 
Steel case finished in blue baked hammertone finish; in- 
strument bezel is polished chrome; satin chrome panel. 


Eberbach & Son Company, Ann Arbor, Mich. 
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For Rapid Measurement 
of Effect of Weathering 


Accelerated tests for finishes and mate- 
rials subjected to outdoor exposure are 
made under high-intensity ultraviolet 
light combined with periodic water or 
moisture spray. Rotating drum carries 
samples past mercury arc lamp supplied 
by constant-voltage transformer. Spray 
or moisture cycles simulate outdoor rain 
at adjusted intervals from 1 min to 3 
hr controlled by timer and _ solenoid 
valve. Temperature controlled by two- 
speed exhaust fan with speed selected by 
thermostat. Styled by company engineers 
to match appearance of other equipment. 


Hanovia Chemical & Mfg. Co., Newark, N. J. 


Radiation Measurement 


In combination with a chamber tube, this 
instrument measures X-ray dose from 0 to 
900 roentgens. Knob adjusts instrument 
to desired dose; indicator light shows when 
dose is completed. Case, front cover and 
chassis are separate die castings, as well as 
instrument and pilot light mounting. Sol- 
derless terminals used where field main- 
tenance may require separating connec- 
tions. Appearance design by Paul E. 
Knecht. 


The Victoreen Instrument Company, Cleveland 
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Sensitive Meter for Street Lighting 


Because street illumination is 
usually under 1% ft-candle, high- 
ly sensitive lightmeters are re- 
quired that in the past have usu- 
ally been bulky and inconvenient 
to use. Light level is too low to 
be measured on_ photographic 
lightmeters. This new lightmeter 
with full scale ranges of 1 and 
5 ft-candles fits into a small 
carrying case the size of an over- 


night bag. Light-sensitive de- 
tector cell is mounted on a self- 
leveling gimbal which is placed 
where reading is wanted; meter 
is held in the hand and connect- 
ed with 10-ft. lead. Equipment is 
expected to aid law enforcement, 
safety, highway and street light- 
ing survey work where instru- 
ments must be portable, easily set 
up and free from maintenance. 


General Electric Company, West Lynn, Mass. 
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(old-rolled electrical strip <a. 


New processing methods produce continuous cold- 
rolled strip material that can be substituted directly 
for hot-rolled silicon sheets; gives faster produc- 
tion, reduced die wear and better lamination factor. 


HARRY F. SHANNON 
Research Associate 
Research and Development Division 
Carnegie-Illinois Steel Corporation 


cut lengths have been the standard lamination 
steel for rotating machines. Magnetic proper- 
ties for this material have been well standardized and 
widely used as the basis for magnetic circuit design. 
Three grades—electrical, motor and dynamo—with in- 
creasing silicon content and decreasing core loss have 
offered a range of properties meeting usual needs. Sur- 
face oxides on annealed strip have provided helpful 
insulation between laminations. But the abrasive char- 
acter of the surface as well as difficulty in feeding 
short lengths in punch presses have introduced prob- 
lems in obtaining higher production rates and good tool 
life. 
Continuous cold-rolled “grain oriented” material with 
good punching characteristics has provided superior 
magnetic properties in one direction in the strip. Such 
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material has been helpful in improving the design and 
reducing cost of transformer laminations. But in rotat- 
ing equipment the direction of the flux path is contin- 
ually changing in relation to the rolling direction of 
the sheets, and such applications require a lamination 
material without directional magnetic properties. 

Cold-rolled strip without directional properties is 
now available which can be substituted for hot-rolled 
sheets without design change in rotating machines and 
with no sacrifice in core loss, permeability or lamination 
factor. In fact, the cold-reduced continuous strip pos- 
sesses several important advantages. 

While processing methods may differ widely, the 
finished hot-rolled and cold-reduced materials have es- 
sentially the same magnetic properties, as indicated by 
conventional core loss and permeability tests made on 
samples of the grades most commonly used for rotating 
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Fig. 1—Core loss tests on both 24-gage (left) and 26-gage sheets (right) show that the continuous cold-reduced 


strip is at least equal in performance to the regular hot-rolled cut-to-length lamination iron. 
electrical grade at higher inductions the core loss is actually lower for the cold-reduced strip. 
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be substituted in rotating 


equipment without design change 


machines. In addition to the conventional. magnetic 
tects, other more unusual tests have been made to 
determine the degree of preferred orientation present 
in the samples and the amount of directional proper- 
ties. The results of these tests demonstrate that both 
hot-rolled and cold-reduced sheets have magnetic prop- 
erties that are practically the same in all directions. It 
is possible, of course, to process cold-reduced sheets in 
such a manner that they do have a high degree of pre- 
ferred orientation and directional magnetic properties 
for applications in which this characteristic can be 
utilized to advantage, but the amount of preferred 
orientation can be kept to a low value where wanted. 
Cold-reduced sheets have better punching properties 
than do hot-rolled sheets; more laminations per die 
grind and a longer life of the die are obtained when 
punching laminations from the cold-reduced product. 
Part of this superiority may be attributed to a better sur- 
face condition since oxides on the cold-reduced prod- 
uct, in addition to being thinner, are generally less abra- 
sive and more tightly adherent than those on hot-rolled 
sheets. Increased die life also results from the use of 
continuous coils, since the partial punchings which 
commonly occur at the end of cut-to-length sheets some- 
times lead to mis-punchings. But the superior punch- 
ing qualities of cold-reduced sheets must also be at- 
tributed in part to mechanical properties that are more 
conducive to good punchability than are those of hot- 
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Fig. 3—To measure directional effect of magnetic proper- 
ties introduced by “grain orientation” a circular sample is 
rotated slowly between the poles of the electromagnet. 
Torque on the specimen is recorded automatically to 
show the magnitude of the magnetic directional effect. 


rolled sheets. No standard test has been developed for 
evaluating punchability, but the ratio of yield strength 
to tensile strength is a useful guide for this purpose: 
The higher the ratio, the better will be the punching 
properties. Cold-reduced sheets have higher yield-ten- 
sile ratios than do hot-rolled sheets. 

Differences in the processing treatments, especially 
in the annealing practice, also result in differences in 
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Fig. 2—For both gages, d-c permeability also is in the same range for both materials, with the cold-reduced strip 
showing somewhat higher permeability in the motor and dynamo grades. Both here and in Fig. 1, the three grades 
of sheet—electrical, motor and dynamo—are plotted to approximate silicon content. 
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Fig. 4#—Torque magnetometer curves at left compare grain- 
oriented silicon steel with plain carbon steel, demonstrat- 
ing the sensitivity of the method shown in Fig. 3 for 





the surface oxides present on hot-rolled and cold- 
reduced sheets; the surface oxides on cold-reduced 
strip are generally thinner and slightly more insulating 
than those present on hot-rolled sheets. This is reflected 
in the results of lamination factor and interlamination 
resistance tests mentioned later. 


Magnetic Properties Are Comparable 


Core loss is the principal criterion for judging the 
quality of sheets to be used in the cores of rotating 
machines. The nature of the application is such that a 
low core loss is required, although other factors, such 
as economy, must also be considered. Core loss is, 
therefore, given primary attention in the following com- 
parison of magnetic properties. 

Samples for this comparison were sheared from cold- 
reduced sheets in the three grades and two gages most 
commonly used for rotating machinery: electrical, 
motor, and dynamo grades in 24 and 26 gage. Core 
loss of samples from these sheets, with half the strips 
cut in the rolling direction and half obtained in the 
transverse direction, was measured at inductions of 10 
and 15 kilogauss in accordance with ASTM Specifica- 
tion A-34, 1949. The results of these tests are shown 
in Fig. 1, compared with similar data for hot-rolled 
sheets taken from the Carnegie-Illinois, USS Electrical 
Steel Sheets, Engineering Manual Number 3. In these 
figures, core loss is plotted against the three electrical 
sheet grades which are spaced at intervals approxi- 
mately proportional to their silicon contents. This con- 
vention is also followed in all succeeding figures except 
where specifically noted. 

Curves in Fig. 1 demonstrate very clearly that, in the 
same grade, the core loss of cold-reduced sheets is com- 
parable to that of hot-rolled sheets. There are some 
variations generally favoring the cold-rolled material, 
but for design purposes the two materials can be con- 
sidered equivalent with respect to core loss. 

Permeability is not generally specified for sheets to 
be used in rotating machinery because in such applica- 
tions the air gap is generally so great that this property 
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measuring uniformity of magnetic properties in relation 
to rolling direction. Cold-reduced nonoriented strip is 
compared with regular hot-rolled 24-gage lamination iron 


is considered to be of secondary importance. How- 
ever, comparative permeability data are included to 
show the equivalence of hot-rolled and cold-reduced 
sheets. 

The d-c permeability of samples of cold reduced 
sheets, in the same grades and gages used for the core 
loss tests, was measured at inductions of 15 and 16 
kilogauss in a Fahy Simplex Permeameter. These data 
are plotted against the electrical sheet grades in Fig. 2 
with similar data for hot rolled sheets taken from the 
Carnegie-Illinois Engineering Manual. The curves in- 
dicate that, in the same grade, the d-c permeability of 
hot-rolled and cold-reduced sheets are comparable and, 
therefore, the one type of material can be substituted 
for the other. 

Grain orientation has been much discussed in recent 
years, and a great deal of emphasis has been placed 
upon the fact that a high degree of preferred orienta- 
tion can be developed in cold-reduced silicon steel 
sheets. Such preferred orientation can be employed to 
advantage in the construction of transformers, but it 
is very undesirable in sheets used for rotating machin- 
ery. The magnetic properties of sheets intended for 
this application should be approximately the same in 
all directions. Special methods therefore were devel- 
oped to measure the degree of orientation and direction 
magnetic properties present in 24-gage hot-rolled and 
cold-reduced sheets in electrical and dynamo grades. 

The first method used for determining the degree of 
orientation is one which has been described in the lit- 
erature on preferred orientation—the torque magne- 
tometer test. In this instance, however, the test was 
used to indicate the Jack of preferred orientation rather 
than the presence of a high degree of it. The instru- 
ment used is a fully automatic, recording torque mag- 
netometer, Fig. 3, developed in the U. S. Steel Cor- 
poration Research Laboratory. A disk sample is placed 
in a specimen holder between the poles of an electro- 
magnet, and the sample is rotated about an axis pef- 
pendicular to the applied field by a small motor. Torque 
developed as the sample rotates is measured by means 
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in the electrical grade (center) and dynamo grade (right). 
Differences shown in either of these grades are too small to 
require a design change in substituting cold-reduced strip. 


of a torsion gage and a resistance strain gage, and is 
recorded by a pen moving across the chart; the chart 
is driven in step with the specimen rotation. The 
operation is fully automatic and can produce a torque 
curve in about 6 min. 

Typical torque curves are shown in Fig. 4. At 4, 
the curve with the highest maxima is typical of grain- 
oriented material while the nearly flat curve for carbon 
steel indicates almost complete lack of directional prop- 
erties as desired in sheets for rotating machinery. 
Torque curves are shown at B for hot-rolled and cold- 
reduced electrical grade sheets. Both curves are similar 
to those obtained on a nondirectional material in that 
the torque maxima are low. When properly processed 
for use in rotating machinery cold-reduced electrical 
grade strip has little preferred orientation and is com- 
parable with hot-rolled sheet. 

Similar curves for hot-rolled and cold-reduced dy- 
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namo grade sheets are shown at C. In these curves 
the torque maxima for both types of material are higher 
than those in the samples of electrical grade sheets but 
the amount of preferred orientation is slight compared 
to that developed in grain oriented sheets. Methods of 
processing the higher silicon grades and the silicon 
content of these grades are more conducive to preferred 
orientation than is normally obtained in the lower sili- 
con grades. The increased preferred orientation, how- 
ever, would not be sufficient to produce any observable 
difference in performance of the completed rotating 
machine. 

As a check on the magnetometer results, another 
method was also applied to measure the amount of 
orientation present in these same materials. Strips 
234 in. wide and 16 in. long were cut from the sheets at 
five different angles to the rolling direction: 0, 22.5, 45, 
67.5 and 90 deg. The core loss of each strip was then 
measured at inductions of 10 and 15 kilogauss in a 
single-strip tester developed by the U. S. Steel Cor- 
poration Research Laboratory. This instrument was 
calibrated with the Epstein test and the core loss values 
obtained correlated with the results of standard ASTM 
tests. Core loss values of all strips cut from the same 
sheet were averaged to determine the overall core loss 
of the material. Deviations of the individual strip values 
from this average were then calculated and plotted on 
polar coordinates corresponding to the angle with the 
rolling direction. The values for electrical and dynamo 
grade sheets are shown in Fig. 5 for both hot-rolled 
and cold-reduced material. These curves represent one 
quadrant of a rotor lamination; the other three quad- 
rants are, of course, similar to the one shown. It is 
apparent that very little orientation exists in the elec- 
trical grade sheets A, since the deviations from the 
average are slight at all angles about the rolling direc- 
tion. This is a verification of the results indicated by 
the torque magnetometer curves. 

Similarly, data for dynamo grade sheets B, indicate 
as did the torque curves that slightly more orientation 
existed in these samples than was present in the elec- 
trical grade. Even this amount of orientation is not 

(Continued on page 184) 
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Fig. 5—To show more clearly the negligible effect of these directional properties, deviation from average core lose 
is plotted on polar coordinates for the two materials shown in Fig. 4. For the electrical grade, deviation is less for the 
cold-reduced strip; in the dynamo grade the deviations are somewhat greater but not enough to require change in design. 
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~ How fo select terminal tooling 








For required performance at lowest assembled cost, 


methods of installing terminals must be considered 


im designing the wiring and specifying the type of 


terminal. Uniformity of results, simplicity and ease 


of operation, and quantity are important factors 


S. D. BERGMAN 


Chief Sales Engineer 
Burndy Engineering Company, Inc. 


\ N T IDESPREAD adoption of solderless electrical 
connectors by manufacturers of electrically- 
operated equipment can be traced to a consider- 

able degree, to the development of connectors and in- 
stallation tools that achieve improved performance char- 
acteristics and reduced assembled costs. The term “as- 
sembled costs” is most significant because consideration 
of these costs far outweighs the initial cost of the con- 
nector or terminal in adopting the solderless connection 
method. In selecting the type of connector or terminal 
and method of assembly that will result in the lowest 
manufactured cost and at the same time meet all design 
requirements, two basic considerations are involved. 
The first is the determination, by analysis of the condi- 
tions to be met, of which type of connector is best suited 


Fig. 1—All connector assembly requirements in Westinghouse transmitters are met by two types of air-operated tools; 


for the application; second, selection of the most eco- 
nomical method of installing the connectors. 

To elaborate upon the first consideration, an elec- 
trical device is no better than its connections. Theoret- 
ically, the ideal electrical connector is one that most 
closely conforms to the conductor itself. Actually, one- 
piece connectors made from a metal identical with that 
of the conductor provide the highest electrical conduc- 
tivity and the smallest possible size for each class of 
service. When properly installed, the connection should 
have electrical conductivity equal to or better than the 
conductors, good corrosion resistance, adequate me- 
chanical strength, high resistance to vibration, and 
stability for the service life of the equipment on which 
the connection is made. From the point of view of 


portable tools (left) make all connections on assembled equipment while bench-mounted presses (right) are used on 
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wiring harness and leads made up before assembly. These bench presses are capable of assembling 1000 terminals an hr. 
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production economics, in many applications the solder- 
less method of installing connectors has many advan- 
tages over other connection methods. 

Solderless compression-type connectors and terminals 
are generally more expensive than comparable solder 
connectors. But the reduction in the number of opera- 
tions required to make the finished connection and the 
availability of installation tools which give higher pro- 
duction rates than soldering or comparable methods, 
both combine to produce lower overall cost and im- 
proved quality. 

A wide variety of solderless-connector installation 
tools are available for manual, pneumatic, hydraulic 
and electric operation. But regardless of the type of 
tool selected for a specific requirement, the basic qual- 
ities which are essential for maximum performance 
are: uniformity of installation, simple operation by 
unskilled personnel, lightweight construction and com- 
pactness, and optimum rate of installation. Just as elec- 
trical equipment is no better than its connections, 
electrical connectors are only as dependable as the tools 
which install them. 

Fundamentals of connector installation are quite sim- 
ple and have a definite effect upon the performance of 
the completed connection. The usual method is to in- 
dent or compress the barrel of the connector onto the 
conductor, either manually or by the use of power tool- 
ing. However, the reliability, uniformity, production 
economy and product quality can be effected to an ap- 
preciable extent by the type of indentation and installa- 
tion tooling used. For example, on stranded conduc- 
tors the longitudinal indent method of installation is 
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Use of power tooling to install solderless 
connectors cuts costs by more than 60 
per cent over soldering methods formerly 
used at Westinghouse in Baltimore for 
such equipment as this FM transmitter. 


preferable for volume, high-speed production because 
the amount of force required to form the longitudinal 
indentation is less than that required by other crimp- 
ing methods. This results in less operator fatigue with 
manual tools and less power required to operate the 
mechanical tools. Furthermore, the longitudinal indent 
is less affected by variations in depth of indentation 
because it has an allowable tolerance three to four 
times greater than other types of crimps. This provides 
a uniformity of electrical and mechanical characteristics 
that is less affected by dimensional variations in the 
installation tools, connectors or conductors. The longi- 
tudinal form of indent also provides quick visual in- 
spection. 

All of these features are significant because they 
provide the basis for uniform, high rate, low-unit cost 
connector installations. To determine the best type of 
tooling for each requirement involves a further analysis 
of the product in order to establish the method of wir- 
ing that will produce the required performance at mini- 
mum cost and at maximum productivity. 

For example, it must be determined whether the 
connectors can be attached to conductors by means of 
high-speed bench-mounted tools or whether they are 
to be attached on the equipment with portable, manual 
or power-operated tools. Bench-mounted foot-actuated 
power tools provide the advantage of freeing both 
hands to feed the connector-and-conductor assembly 
at a speed which is limited only by the dexterity of 
the operator in feeding the tool. On the other hand, 
portable tools generally do not achieve an equally high 
rate of installation and consequently should be used 
only when bench application is not possible or prac- 
tical. The actual selection of the most suitable installa- 
tion tooling for a variety of applications is best illus- 
trated by the following specific examples. 

Typical applications of both portable and bench- 
operated power tools by Westinghouse Electric Corp. 
in Baltimore, are shown in Fig. 1. As used on 15 
products ranging from radar to turbine supervisory 
equipment, such tooling has produced the following 
results. Savings in the manufacturing department were 
obtained by the elimination of solder and soldering 
irons and the reduction in electrical energy required 
to operate the soldering equipment. Savings in the as- 
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sembly of the solderless terminals over the solder-type 
terminals previously used, amounts to 68 per cent in 
labor with bench-mounted pneumatic-operated tools and 
63 per cent in labor with portable pneumatic presses. 

Two types of installation tools selected by Westing- 
house adequately cover all their requirements. The 
foot-actuated bench-mounted pneumatic tool is used to 
install terminals on all cable harnesses. This tool has 
fast action, provides complete visibility of the connector 
while it is fed into the die, produces uniform indenta- 
tions of proper depth independent of the operator. 
The tool is equipped with a multiple-groove die set 
which accommodates a wide range of conductor sizes; 
the connector is indented on the conductor and the in- 
sulation grip closed simultaneously. This type of tool is 
capable of making 1,000 assemblies per hour with a 
single operator. 

Portable pneumatic presses are used in the assembly 
department when it becomes necessary to apply the 
terminals after the conductors are cut to length on the 
unit. This portable press weighs approximately 134 Ib., 
is sufficiently compact to comfortably fit into the oper- 


Fig. 2—At I-T-E Circuit Breaker Company hand pliers 

(left) are used to install compression-type connectors for 

nonrepetitive assembly operations; for repetitive assemblies 

this portable pneumatic press (above) is used on the bench 
or taken to the equipment. 


ator’s hand, and permits high-speed production line in- 
stallation without fatigue. To provide complete safety 
and ease of operation, the jaws remain closed with 
sufficient pressure to hold the connector and cable as- 
sembly in place throughout the operation of the tool. 
Multiple-groove removable die sets take all conduc- 
tors ranging in size from No. 22 to No. 8 AWG. 

At the plant of I-T-E Circuit Breaker Co., in Phila- 
delphia, manually-operated tools are normally used on 
non-repetitive installations of terminals on circuit break- 
ers and switchboards. For repetitive assemblies, the 
portable pneumatic press is utilized, either on the bench 
by suitable mounting or at the equipment. Both types 
are illustrated in Fig. 2. 

Manually-operated tools install conductor sizes No. 
22 through No. 8 AWG with a single indenting die and 
are equipped with shroud enclosing the dies for con- 
nectors with insulation grips. Because of the low cost, 
ease of operation and effectiveness of this tool, it is 
most popular for small-wire installation tools where 
quantity, high speed production is not the principle re- 
quirement. The larger air-operated press will install 
connectors for wire sizes up 
to 250 cm. 

The wiring assembly 
method applicable on many 
types of commercial equip- 
ment made by Radio Corp. 
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Fig. 3—For this RCA speaker 
for drive-in theaters (left), the 
wiring harness is preassembled 
with terminals attached by 
bench-mounted tools. The same 
method was adopted in the de- 
sign of the FM _ transmitter 
(right); spade-tongue connec- 
tors at the terminal strip per- 
mit installation of wiring with- 
out removing binding screws- 
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Fig. 4—Terminals for large conductors such as used in 
diesel-electric locomotives are applied with hydraulic 
tools which develop pressures up to 40 tons. Booster 
above operates from shop air lines; or a motor-driven 
pump may be used where air lines are not available. 





of America permits the use of bench-mounted pneu- 
matic-operated presses for all connector installations. 
Typical examples, in the use of pre-assembled harness 
wiring are the speakers for drive-in theatres and an 
FM transmitter shown in Fig. 3. Planning at the de- 
sign stage which made it possible to use wire harness 
assemblies on these products resulted in improved qual- 
ity and production economy. 

One of the largest diesel-electric locomotive manu- 
facturers in this country has adopted this method of 
making connections in place of the soldering practices 
previously employed. Although the types and sizes of 
connectors applied to the power conductors are rela- 
tively few as a result of standardization of cable sizes, 
a large number of connectors are installed at various 
points along the production line all of which require a 
wide assortment of installation tools to best meet the 
particular conditions at each assembly station. 

Because of the nature of the equipment and produc- 
tion methods, a portion of the wiring can be assembled 
to the connectors with bench-mounted power-operated 
tools. The other connections must be applied at the 
equipment. As the conductor sizes in the power cir- 
cuits are relatively large and the quantity of connec- 
tors installed is appreciable, heavy-duty, fast-acting, in- 
stallation tools are necessary. For those leads on which 
connectors can be applied away from the equipment on 
benches, punch presses of suitable capacity are equip- 
ped with multiple-groove die sets to accommodate all 
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Fig. 5—This dynamotor power supply for a 30-watt Moto- 
rola two-way mobile communication unit makes use of a 
variety of crimped terminals applied on wiring harness. 


Fig. 6—A shroud on the terminal is closed over the wire 
insulation to dampen vibration and prevent breaking of 
conductor strands for leads between separate units of the 
Motorola mobile transmitter. 


connector sizes without requiring die changes. Other 
methods involve the use of hydraulic presses, which 
develop a pressure up to 40 tons, actuated by either 
electric pumps or pneumatic boosters such as shown in 
Fig. 4. Either of these units make it possible to com- 
plete an installed connection in a fraction of a minute. 

For smaller size control wires, large quantities of 
terminals are installed by means of bench-mounted 
pneumatic-operated tools at production rates that far 
exceed the original soldering attachment methods. 

At Motorola, a wide variety and a large quantity of 
solderless terminals are used for the wiring of trans- 
mitter and receiving equipment on two-way mobile 
broadcast equipment, Fig. 5. On inter-unit connection 
leads, shrouded-type solderless terminals, illustrated 
in Fig. 6, are used to dampen vibration and thereby 
prevent breakage of wire and fraying of insulation. 
Motorola makes use of the bench-mounted pneumatic 
press for virtually all connector installations and relies 
upon hand pliers for those installations which are made 
at the equipment. 

The adoption of the foregoing solderless connecting 
methods and selective tooling by these companies and 
many others, indicates a trend on the part of equip- 
ment designers to give more careful consideration to 
final installed costs in determining the most economical 
and efficient means of terminating and connecting con- 
ductors on their products. Ooo 

(See bibliography on page 188) 
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capacitor motor is a restaurant service door 
operator, controlled by interruption of a beam of 
light on a photocell. During rush hours, ten operations 
a minute are expected in the larger establishments. De- 
spite the fact that the door is spring returned, this is 
tough service not only for the motor but also for the 
capacitor, which is called upon to operate 600 starts 
per hour. 

In this particular case the capacitor manufacturer 
told the door designer that his product would have 
satisfactory life if operated mot in excess of 20 starts 
per hour and hence would not guarantee the capacitor 
for such an application. In answer to persistent ques- 
tioning, the capacitor maker did agree that if the capac- 
itor temperature did not rise excessively, normal life 
could be expected. He supplied capacitors with thermo- 
couples built into them. Using two capacitors in series, 
each with twice the required capacity, limited the volt- 
age and consequently the heating. Actually the tem- 
perature rise of the capacitors for this particular ap- 
plication (using the circuit shown in Fig. 6 normally 
supplied for rapidly reversing duty) was but 16 C. 
These capacitors should therefore give very satisfac- 
tory life in spite of the fact that the number of starts 
per minute is high. 

Since it required only about a second to open the 
door, two additional test motors were tried out with 
no relays or centrifugal switches. Temperature tests 
on capacitors subjected to this service showed a 34 C 
rise, still not excessive. 


TT cazacior of the application of a rapidly reversing 
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Fig. 1—Current relay R has been added to standard capacitor-start induction-run motor to obtain dynamic braking. 
Fig. 2—Potential relay R replaces the centrifugal switch, but as in Fig. 1 this is not strictly a “rapidly reversing” motor. 





Since this door was returned by a spring, a rapid 
reversing motor was not necessary but was supplied to 
furnish dynamic braking to bring the motor to a quick 
stop. The gear shaft was required to stop within 4 ¢th 
of a revolution. 

A manufacturer of elevator doors uses torque motors 
for such an application. The motor opens the door, 
holds it open and returns it to the closed position with 
power applied. Only when the door is closed is power 
disconnected from the motor. Torque motors of the 
50 per cent duty class are specified. 

These illustrations show two of the many different 
types of motors that are used for rapid or instant 
reversing duty. Until recently it was common to refer 
to motors that reversed within %45th sec as instantly 
reversing motors.* These are now usually referred to 
as rapidly reversing motors; the term instantly revers- 
ing motor is reserved for those that will reverse re- 
gardless of the speed of the reversing switch. 

Ordinarily, instantly reversing motors cost more than 
the rapidly reversing types. Which type of motor is 
required depends largely upon the application and the 
type of control equipment used. Rapidly reversing 
motors usually incorporate a relay which must operate 
between the time the circuit is broken by the control 
equipment and remade for the opposite direction of 
rotation. If the circuit is remade before the relay 
can close, the motor will fail to reverse. 

Failure of the motor to reverse may result in costly 





* As recent as February 1948 issue of ELEcTRICAL MANUFACTURING in 
the article ‘‘Methods of Instantly Reversing Capacitor-Start Motors,’ by 
W. R. Appleman. 
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| capacttor-start motors 


Rapid reversal is distinguished from instant rever- 


sal, which takes more components and more com- 


plex schemes, as circuit analysis indicates. The 


application determines the choice between them. 


damage. Frequently these drives are equipped with 
limit switches which stop the motor at the end of its 
travel in either direction. If a limit switch is actuated 
and the motor fails to reverse, connections are made for 
the incorrect direction of rotation, and damage may 
result. 

Motors for rapid or instant reversing duty usually 
incorporate a potential relay, a series relay, or mechan- 
ical means to produce reversal at high speed. A 
torque motor, where the starting winding is permanently 
connected in the circuit, is inherently instantly reversi- 
ble, like the polyphase type. It also possesses dynamic 
braking. 

It may be well to explain what is meant by the term 
dynamic braking. When power is shut off, if there is 
a complete circuit made which includes the main wind- 
ing, the starting winding and the capacitor, there will 
be a surge of current in this circuit that will immedi- 
ately reduce the motor speed. In the capacitor-start 
motor where the starting winding is opened or closed 
by a centrifugal switch, the closing speed is usually 
30 low that this braking action is negligible. When a 
relay of the normally closed type is used, the starting 
winding closes immediately on disconnecting the power 
and this braking action is very pronounced. There are 
applications, where a brake is not required to hold the 
load, that can use this inherent braking effect of the 
motor to replace a brake. 

One manufacturer builds a rapidly reversing motor 
which probably falls outside the %45th sec class by 
merely adding a current relay to a regular capacitor 
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start-induction-run motor. As shown schematically in 
Fig. 1, the coil of the relay is in series with the main 
winding, and the contacts of the relay are in parallel 
with the contacts of the centrifugal switch. 

When the power supply is disconnected from the 
motor, the relay immediately closes, rapidly reducing 
the speed of the motor by dynamic braking to the 
point where the centrifugal switch operates. If power 
is not reapplied before the switch closes, the motor will 
then reverse when restarted, provided the connections 
have been reversed. Because of dynamic braking, this 
motor reverses faster than the standard capacitor-start 
induction-run type. However, it is usually not classed 
with the rapidly reversing type. 

Fig. 2 is a schematic of a capacitor-start induction- 
run motor using a potential relay in place of a centri- 
fugal switch. This motor is not rapidly reversible 
because it takes several cycles before the voltage across 
the starting winding decays sufficiently to permit the 
relay to close. There are several methods of circum- 
venting this difficulty. 

If an extra pole is added to the control switch so the 
relay coil circuit is opened at the same time that the 
motor is reversed, the voltage across the potential relay 
coil drops to zero immediately on the opening of the 
switch and the motor becomes rapidly reversible. Fig. 3 
shows this circuit, which has proved quite successful. 
It is illustrated with regular knife switch connections 
although a drum control may well be used. When used 
for crane or hoist application, it is common to use a 
drum controller with a rope operator. Although this is 
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Fig. 3—Adding a fourth pole on the control switch to open relay circuit makes scheme “rapidly reversing” type. Fig. 4— 
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Potential relay R used in conjunction with centrifugal switch to produce rapidly reversing capacitor-start motor. 
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Fig. 5—The addition of an oil-filled capacitor to the circuit shown in Fig. 4 adds to service life of rapidly revers- 


ing motor. 


a rapidly reversing motor and not an instantly reversing 
type, it operates sufficiently fast that with a hand- 
operated drum controller, no difficulty will be experi- 
enced with it failing to reverse. 

Fig. 4 shows another attempt to produce rapid re- 
versing by getting away from the time delay caused by 
inductive lag. It is subject to the relay intermittently 
opening and closing during operation. It may be seen 
that the capacitor is never completely removed from the 
line even when the motor is running. This action is 
sometimes referred to as “pumping,” and is objection- 
able. 

Fig. 5 shows one motor manufacturer’s attempt to 
get away from this action. The only difference between 
it and the circuit shown in Fig. 4 is that it is provided 
with an additional oil-filled capacitor which remains in 
the circuit at all times. This manufacturer claims that 
he has no difficulty with pumping as long as an oil-filled 
capacitor is used. 

Thus far the description has been brief as these re- 
versing circuits are easy to understand. The following 
circuits will be discussed in more detail to make them 
clear both as to their connections and as to the method 
of operation. 

The rapidly reversible motor shown in Fig. 6 is sup- 
plied with four leads and is designed to be used with 
a three-pole, double-throw reversing switch. 

When the reversing switch is closed in either direc- 
tion full line voltage is immediately impressed across 
the main winding. Voltage is also impressed across the 
starting winding in series with the capacitor and 
through the normally closed contacts of both the relay 
(R,) and the centrifugal switch. The voltage applied 
to the starting winding varies with the speed of the 
motor. This varying voltage is impressed across the 
relay coil and resistor connected in series across the 
starting winding. This voltage builds up quickly as 
the motor comes up to speed, rapidly reaching a value 
which causes the relay coil to actuate the relay arma- 
ture, closing the normally open contact R, and placing 
the relay coil directly across the line. The relay is so 
designed that the R, contact will close before the R, 
contact will open. With full voltage applied to the relay 
coil, R, contact opens. This action does not disturb the 
functioning of the starting circuit in any manner since 
the centrifugal switch which shunts this contact is 
still closed. The motor comes up to a predetermined 
speed with voltage applied to the starting winding 


106 


Fig. 6—Potential relay is provided with two contacts that are timed out of step by resistance, 


through the centrifugal switch and the capacitor. When 
the speed reaches a predetermined value the centrifugal 
switch opens, removing the starting winding from the 
circuit, and the motor operates on the main winding 
only. The relay remains energized. 

When the reversing switch is opened in the action 
of reversing the motor, the relay coil is de-energized 
and the NC contact Re completes a circuit from one 
side of the line through the starting winding and 
through the capacitor back to the reversing switch. Ap- 
proximately 0.02 sec is required for the relay arma- 
ture to release when the relay coil is de-energized. A 
minimum time delay of 0.04 sec between the time the 
reversing switch is opened and closed again in the re- 
versing operation is specified by the manufacturer to 
assure reversing. For all practical purposes, however, 
the starting circuit is immediately set up when the 
reversing switch is opened. When the switch is closed 
to reverse the motor the starting winding tends to 
change the direction of rotation of the rotor. The 
motor slows down and the centrifugal switch closes. 
Before zero speed is reached, the conditions in the 
starting circuit are exactly the same as when the re- 
versing switch is thrown to start the motor from rest. 
The sequence of further operation is therefore the same 
as in the preceding paragraph. 


Center-Tapped Main Winding 


Fig. 7 is a variation of the circuit shown in Fig. 6. 
It is a three-lead design made possible by applying the 
voltage across one-half of the main winding to the 
starting circuit. Thus, in the case of a 230-volt motor, 
only 115 volts is applied to the starting circuit. Re- 
gardless of which direction the reversing switch is 
thrown, one-half the main winding voltage will be ap- 
plied to the starting circuit, which is designed for 
115-volt operation. The actual functioning of the start- 
ing circuit is exactly as described for the four-lead 
reversible motor, Fig. 6. The advantage of the circuit 
shown in Fig. 7 is the elimination of one set of contacts 
in the reversing switch, thereby permitting the use of 
the less expensive two-pole type. Also, in those in- 
stallations where the reversing switch is located some 
distance from the motor, a saving is effected in run- 
ning one less wire. 

It is well to note that with the motor coming up to 
speed the NC contact Re of the relays opens before 
the centrifugal switch whose contacts will carry any 
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Fig. 7—A variation of scheme shown in Fig. 6. Uses a center tap on main winding and a 2PDT switch instead of a 3PDT. 
Fig. 8—Centrifugal switch omitted and resistance added in parallel with relay makes this control differ from Fig. 6. 


arcing developed. In the reversing action, when the 
line switch is opened, the R, contact closes before the 
centrifugal switch. The relay contact must then handle 
any arcing developed. Dividing the load between the 
centrifugal switch and relay contact is designed to 
prolong the life of both elements. 

The centrifugal switch has one other function which 
is not very evident but which, nevertheless, is very im- 
portant. When the centrifugal switch opens to remove 
the starting winding from the circuit it is possible that 
the main winding by itself will not be able to carry 
the load and the motor will drop off in speed. At this 
point, the relay coil is fully energized; the FR, contact 
which shunts the centrifugal switch is open and the R, 
contact is closed. Since the operation of the relay coil 
is independent of the motor speed when the FX, contact 
is Closed, the R, contact will remain open even though 
the load would tend to stall the motor or cause it to 
reverse and overhaul. Without the centrifugal switeh 
in the circuit that is exactly what would happen. But 
the centrifugal switch will bring the starting winding 
back into the circuit when the speed of the motor drops 
to the predetermined value. The motor will then at- 
tempt to carry the load in the desired direction. 


Centrifugal Switch Omitted 


A circuit very similar to that illustrated in Fig. 6 is 
shown in Fig. 8. There are two important differences, 
however. The centrifugal switch is omitted. This does 
not affect the reversing operation but the starting cir- 
cuit is not reconnected when the motor is overloaded to 
the point of breakdown. The second difference is the 
addition of a resistor in parallel with the relay coil. 

The relay itself has one normally open contact KX, 
and two normally closed contacts R, and R,. One nor- 
mally closed contact and normally open contact act as 
in Fig. 6. The other normally closed contact is in 
series with the resistor in parallel with the relay coil. 
When the voltage across the relay builds up sufficiently 
to cause it to operate, the normally closed contact in 
series with the shunt resistor operates ahead of the 
one that opens the starting circuit. This causes an 
abrupt increase in voltage across the relay coil, result- 
Ing in practically a snap action of the relay. 

A capacitor circuit that is truly instantly reversible 
uses a four-pole double-throw control switch, a single- 
pole double-throw centrifugal switch and two single-pole 
double-throw current relays, R, and R,. This is shown 
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schematically in Fig. 9 on the following page. 

When the motor is at rest and not connected to the 
source of power, the centrifugal switch is in the start 
position, both relays are de-energized, and as shown, 
the lower contacts are closed. When the control switch 
is thrown to the left, power flows through the starting 
winding, centrifugal switch and relay coil R,. The 
upper contacts of relay KR, are now closed and current 
flows from line L1, through the coil and upper con- 
tacts of relay AR, to the main winding. The opposite 
end of the main winding is connected directly to line 
L2 by the control switch. 

At approximately 75 per cent synchronous speed, the 
centrifugal switch opens the starting circuit. Relay 
coil R, remains energized by the current flowing in the 
main winding and the motor runs as a capacitor-start 
induction-run type. 

Relay RK, is not energized as long as the control 
switch is closed to the left. When the control switch 
is opened or thrown to the right, relay R, is de-ener- 
gized so no power is applied to the main winding. 
However, the main winding, lower contacts of relay 
R,, starting winding and capacitor now form a closed 
circuit, resulting in dynamic braking. This causes the 
centrifugal switch to return to the start position. 

With the control switch now thrown to the right, 
plug reversing takes place when the centrifugal switch 
closes. This energizes relay kt, which then completes 
the main circuit and the procedure is as explained 
above. It has been shown that the main winding is dis- 
connected from the line, the relay coil de-energized, 
and a dynamic braking circuit established when the 
control switch is operated. The main winding is not 
again energized until the centrifugal switch closes. 
Therefore, reversing of this motor is independent of 
the operating speed of the control switch. 

In certain applications a single-pole double-throw 
ratchet relay, either with or without an “off” position, 
is used as the control switch. While this control means 
is simple, it complicates the motor circuit. One method 
of meeting this requirement is shown in Fig. 10. 

The power enters at line L/, goes through the coil of 
the dynamic braking relay to the common connection 
of identical coils A and B. The current goes through 
coil A, through the limit switch LS1 and ratchet relay 
“up” contact to line L2. Winding A is therefore the 
main winding. 

The power also goes from the common connection of 
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Fig. 9—Instantly reversible capacitor-start motor provided with two SPDT current relays and a DP centrifugal switch, 


coils A and B through coil B, through the N. C. centri- 
fugal switch contacts and dynamic braking relay con- 
tacts in parallel, then through the capacitor, limit 
switch LS1 and ratchet relay “up” contact to line L2. 
Coil B is therefore the phase or starting winding. 

Immediately upon application of power, the dynamic 
braking relay becomes energized and opens its contacts. 
The starting circuit remains closed through the centri- 
fugal switch until the motor reaches approximately 75 
per cent full-load speed. At this point the centrifugal 
switch opens and the motor operates on the main wind- 
ing. 

As applied to a door operator, during normal opera- 
tion, the door will continue its upward travel until the 
limit switch LSJ is opened. When this breaks the line 
circuit, it de-energizes the coil of the dynamic braking 
relay, permitting its contacts to close and apply dynamic 
braking to the motor. 

If is is desired to reverse the motor during its travel, 
the push button is pressed. The ratchet relay coil and 
the reversing relay coil are energized as long as the push 
button is depressed. The ratchet relay contacts move 
to the “down” position. 

Normally the push button is pressed long enough for 
the dynamic braking to cause the motor to decelerate 
sufficiently to close the centrifugal switch. Combined 
with the decelerating force of dynamic braking is the 
plugging action that takes place as soon as the ratchet 
relay contacts move to the “down” position. 

Even though the ratchet relay may complete its travel 
in a fraction of a second, this motor will still reverse 
unless the push button is struck such a quick blow that 
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Fig. 10—Use of a ratchet relay together with dynamic braking and reversing relays to effect “rapid” reversal. 





Fig. 11—Instantly reversing circuit uses a pick-up coil in series with a low-voltage relay coil. 


variation of the circuit shown in Fig. 11, using two main motor windings and pick-up coil in phase winding. 








it does not energize the reversing relay coil long enough 
to permit the centrifugal switch to close. This would 
be an abnormal condition. 

An instantly reversing circuit that gives good results 
is Shown in Fig. 11. This motor uses a normally open 
relay with a potential coil for operation on approxi- 
mately 1 volt. The voltage to energize the relay coil is 
the vector difference between the /R drop across a re- 
sistor in series with the main winding and the voltage 
produced in a pick-up coil inserted in the center of the 
main motor winding. 

The drop across the resistor is in phase with the cur- 
rent flowing in the main circuit. The voltage of the 
pick-up coil is out of phase with the resistor voltage and 
dependent upon the magnetic flux of the motor. 

When power is applied to the motor the initial surge 
of current produces ample /R drop across the series 
resistor to energize the relay and close the starting cir- 
cuit through the normally open contacts. As the motor 
speeds up, the voltage of the pick-up coil increases, re- 
ducing the vector difference between the two sources 
of potential. When this voltage has decreased sufficient- 
ly, the normally open relay becomes de-energized and 
the starting circuit is opened. 

When the motor is reversed by reversing the main 
with respect to the phase winding, the pick-up coil volt- 
age adds to the drop across the resistor. The combina- 
tion of the two again closes the relay resulting in a plug 
reversal of the motor. The relay remains closed while 
the motor is coming to a stop. 

After the motor has come to a stop and reversed its 


(Continued on page 176) 
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Magnetic-particle clutches 
or integral-horsepower drives 


Seven unusual drive characteristics combined in mag- 
netic-particle clutches offer new opportunities in drive 
design. How speed, magnetic mixtures and seal fric- 


tion influence the application of torque and slip types. 


W. G. MARTIN, III Vickers Electric Division Vickers, Inc. 


experimental electromagnetic clutch* using this 
fluid by Jacob Rabinow of the National Bureau 
of Standards in 1948 opened a new field of application. 
Tests on the first models indicated numerous advan- 


[) cxzerinent ee of a magnetic fluid and an 





torque in the magnetic-particle clutch is directly pro- 
portional to the control current over a wide range of 
torque values. Clutches are also adaptable to remote 
control. 

Rabinow clutches were small and had limited torque 













tages over many other existing types of clutches. Mag- capacity. Advantages indicated by these experimental | 
| netic-particle clutches have smooth action since all con- clutches warranted further investigation, and develop- | 
tacting surfaces are covered with a lubricant. Control ment was undertaken by Vickers under government | 
: is simple and relatively small amounts of power are contract on magnetic-particle clutches in integral horse- | 
needed. Torque transmission is smooth from the mini- power sizes. Research on larger units disclosed that q 
, mum which is determined by drag, to maximum which heat dissipation was an important factor when clutches 
: is determined by magnetic saturation of the iron. Un- are used for speed adjustment or limiting. Centrifugal 
‘ like other electromagnetic clutches in which the torque force caused packing of the magnetic mixture at high 
e is proportional to the square of the electric current, speeds and made the clutch inoperable. Ratio of iron 
j — to lubricant in the mixture varied the torque for a given 
* S 2e es a ic - ; i s i S ) p > , ” . 'C- . . . . . ° 
aoe saientonaa rite. _ “4 in Smoother Power,” Etec excitation. Oxidation of iron at high temperatures 
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i 
Fig. 1—Slip clutches for speed and torque control re- 1l Jb-ft; diameter is 1234 in. Power is supplied to ! 
quire a large external area to dissipate heat generated clutch coil through a brush and collector ring; brush 
by slip. Rated for 7% hp at slip ranging from 1 to 10 rigging mounts on a NEMA “C” flange with driven sec- 
: per cent, transmitted torque of slip clutch above is tion of clutch and collector rings on motor shaft. 
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caused an effect approaching sintering which resulted 
in loss of fluidity. Seal friction became important in 
high-speed low-torque clutches particularly when an 
automatic speed control was used since torque required 
to drive a light load was comparable to the oil seal 
friction. 

These integral horsepower clutches are of two basic 
types: Torque clutches for use where the simple con- 
nection or disconnection of the driven load is required, 
and slip clutches for continuous operation at a variable 
slip to secure speed adjustment or maintain constant 
torque. Size of a slip clutch is determined by the heat 
which must be dissipated. Usually a slip clutch with 
the necessary heat dissipating area will be more than 
adequate for the transmission of torque the drive may 
require. Design of torque clutches, however, is in- 
Huenced only by torque requirements and not by heat 
dissipating area as in the case of slip clutches. Torque 
clutches therefore are characterized by compact design 
and, for intermittent ratings, by appreciable coil power. 
l‘or example, the slip clutch shown in Fig. 1 which is 
123 in. diam and 8 in. long, will transmit approxi- 
mately 7% hp at slip ranging from 1 to 10 per cent. 
At a speed of 3400 rpm the transmitted torque is about 
11 lb-ft. In contrast, a multiple-gap torque clutch 
shown in Fig. 2 for on-off duty is only 64 in. diam 
and 7 in. long, transmits 5 hp at 300 rpm and develops 
90 lb-ft torque. The torque clutch transmits approxi- 
mately eight times the torque of the slip clutch with 
one-fourth the volume. Slip loss in the torque clutch 
during the infrequent periods of picking up the load 


is negligible. 

Speed of clutch rotation affects selection in both types 
because the magnetic mixture packs into the air gap 
under centrifugal force. 


For example, when the slip 
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Fig. 2—Torque clutches for on-off duty are compact 
and, for intermittent duty, have appreciable coil power. 
In comparison to slip clutch shown in Fig. 1, this 
multiple-gap torque clutch transmits 5 hp and develops 
90 lb-ft torque but is only 6% in. diam; eight times 
the torque with one-fourth the volume of the slip clutch. 
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Seven Different Drive Characteristics 
Obtained From Magnetic-Particle Clutches 


. Elimination of wear and maintenance. 
2. Variable-speed control with fast, accurate response. 
3. Smooth power transmission free from chatter over a 
wide torque range. 
. Ready control of large power with small amounts of 
electrical energy. 
. Automatic control of output speed with varying load. 
. Automatic control of output torque with varying load. 
. Torque delivered directly proportional to power input 
to clutch. 





clutch shown in Fig. 1 is rotated at a speed of 3400 rpm 
the centrifugal force in the air gap is about 1500 g 
which makes the clutch inoperable when the gap is 
completely filled with magnetic mixture. However, 
by filling the air gap to 25 per cent less than its capacity, 
satisfactory operation and control is obtained at 3400 
rpm. Thus the amount of magnetic material placed 
in the air gap depends on the rotational speed of the 
output element. At speeds in the range of 300 rpm 
the air gap can be completely filled. 

Shearing force developed in a given magnetic mix- 
ture by a given flux density is a function of how full 
the working air gap is filled with magnetic material. 
Therefore a high speed clutch with a gap filled 75 per 
cent needs more gap area for a given flux density. 
This necessitates either a larger size clutch or higher 
flux density obtained by increasing the power in the 
coil. Contrary to the general tendency of rotating 
machinery, a high-speed clutch may have to be larger 
than one that rotates at a lower speed. 
















TORQUE LB-FT AND COIL WATTS 


AMPERE TURNS 





Fig. 3—Flake graphite is used with iron powder instead of 

oils or silicones since results are almost equal and the 

problem of sealing the clutch is almost eliminated. As 

shown by the curves, mixtures with more iron content 

(torque mixture) increase power transmission for a given 

excitation; however, speed and type of application limit 
the iron content in the mixture. 
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Fig. 4—Seal friction in slip clutches can be greater than 
the torque delivered for light loads and control will be 
lost. However an intial run-in period will reduce the 
friction. About 20 hr was required to sufficiently reduce 
the seal friction in this slip clutch used in conjunction with 
an automatic coil-current control to hold the speed and 
therefore frequency within +'% per cent on a 5-kw, 400- 
cycle synchronous alternator. A 2-pole, 60-cycle induction 
motor is used to drive the 14-pole alternator at 3428 rpm. 


Various mixtures of iron powder with petroleum 
oils, silicones and flake graphite were tested in the early 
development work. Although the oil and_ silicone 
mixtures were better in some respects, almost equal 
results were obtained with flake graphite mixtures. In 
addition the graphite eliminated the fluid, which re- 
moved the sealing problem; it also inhibited oxidation 
of the iron powder and the effect of sintering at the 
temperatures (in excess of 200 C) encountered in the 
slip clutches. 

When iron powder is heated to 200 C without the 
presence of graphite a crusty mass is produced that 
no longer exhibits the properties of a magnetic fluid, 
but the addition of graphite eliminates the tendency to 
sinter. Therefore, in addition to being a lubricant, 
the graphite counteracts the tendency of the magnetic 
mixture to assume a permanent shape. For the slip 
cluteh shown in Fig. 1 operating at high speed, the 
best mixture considering both packing and torque trans- 
mission is one containing % Carbonyl E iron and % 
flake graphite by weight. At slower speeds mixtures 
with larger proportions of iron should be used. A 
mixture containing 96 per cent iron and 4 per cent 
graphite operates satisfactorily in the small 300-rpm 
high-torque clutch shown in Fig. 2. Effect of mixture 
on torque for a given excitation is shown by the curves 
in Fig. 3. 

There is no problem of sealing the magnetic mixture 
from the ball bearings on high-speed slip clutches where 
both members rotate continuously. For example, there 
were no bearing failures in several thousand hours of 
operation at 3400 rpm in a slip clutch with approxi- 
mately 1 in. clearance between the oil seals and mating 
surfaces. However, in torque clutches, particularly 
of the multiple-gap construction where the clutch is 
relatively full of magnetic mixture the problem of 
bearing protection becomes more critical. Since the 
mixture is dry, bearings need protection only from dust 
and in some cases felt-seal ball bearings can be used 
with no separate oil seals. 

Seal friction becomes important in low-torque high- 
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Fig. 5—Brushes and collector rings can be eliminated to 
reduce maintenance and mechanical complications by de- 
signing clutch with the coil on an external stationary 
mount. Since this increases the reluctance in the magnetic 
circuit, advantages are gained at the expense of coil power. 


speed slip clutches particularly when the coil current is 
controlled automatically to hold output speed constant. 
Unless the seal is properly selected and given an initial 
run-in, the friction may be comparable to the torque 
delivered for light loads. If the seal friction is greater 
than the load torque, the control is lost. Oil seals 
providing less friction may be employed when over- 
lapping concentric slingers are designed into both 
members of the clutch, as shown in Fig. 1. Slingers 
effectively eliminate leakage even when filling the clutch, 
since the mixture is seldom found below the second 
groove on the outside member. Seal friction can be 
reduced by an initial running-in period. For example, 
a 16- to 24-hr run-in period was needed to reduce the 
seal friction and keep the no-load clutch-coil current 
within the control range when the slip clutch shown 
in Fig. 1 was used to drive a 400-cycle synchronous 
alternator shown in Fig. 4 having a static speed control 
to hold the frequency within +'% per cent. 
Stationary external coils such as shown in Fig. 5 
instead of rotating coils eliminate the brush and slip 
ring arrangement with its attendant maintenance and 
mechanical complications. However, these advantages 
are gained only by increased power to the coil for a 
given torque and size. When clutches are to be used 
with a speed control the extra expense of slip rings in 
the clutch may be offset by a greater saving in cost 
of a control to handle the larger currents. Oo0 





Lightweight Wet Battery 


New meteorological battery developed by the Signal 
Corps Engineering Laboratories, Fort Monmouth, N.J., 
packs a great deal of power in a small space. In replac- 
ing the lead-acid battery with the magnesium-silver 
chloride battery in 1946, volume was decreased from 26 
cu in. to 18 cu in., weight from 630 gm to 400 gms, and 
capacity increased from 8 watthours to 12 watthours; 
but costs were about twice as much. 

In the new battery just announced cost is reduced by 
substituting less expensive copper for silver in the cells 
of the battery. In changing materials, size is further cut 
to 16 cu in. The new magnesium-cuprous chloride bat- 
tery can be activated with ordinary tap water and will 
operate at temperatures of —65 F. oOO0 


111 









eb ambdenne at ee 













Quality of liquids 


measured electrically 


URITY or quality of liquids and solutions in 
certain cases may be determined by their elec- 
trical conductivity. For example, purity of dis- 
tilled water can be closely determined by its current 
carrying ability. This phenomenon is particularly useful 
in the determination of water purity where water is to 
be used for medicinal purposes since the presence of 
ions can have serious, even fatal, consequences. How- 
ever, the absence or presence of ions below certain 
limits does not guarantee that the water is absolutely 
safe since nonionizing substances will in general go 
undetected when purity is measured by electrolytic 
methods. Nevertheless, when suitable precautions are 
observed in making the distillate, the amount of non- 
polar material will be negligible and the measurement 
of purity is reduced-to one of measuring conductivity. 
Simplest method for continuous measurement of con- 
ductivity is an electrolytic cell which is a pair of elec- 
trodes, usually flat plates, mounted rigidly at a fixed 
distance apart in a housing or tube designed to pass 
the sample liquid in and around them. With a suitable 
ohmmeter it is possible to measure the resistance of 
the liquid in the cell during operation. 
In the development of a practical cell or electrode unit 


PRIETO. 
COMBUCMVIFY CELL 





Fig. 1—Conductivity cell is basically two electrodes, 
usually flat plates mounted rigidly at a fixed distance 
apart in a housing or tube designed to pass the liquid 
sample in and around them. A reservoir, tube A, is 
used in the cell above to maintain a constant sample flow. 
Tube B contains the thermometer and electrodes. 
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for measurement of conductivity, the temperature, pres- 
sure, viscosity and range of conductivity of the liquid 
are all factors to be considered. Any changes in the 
temperature of the liquid will cause an erroneous indi- 
cation of purity because of the temperature coefficient of 
conductivity. For water this coefficient is about 2 per 
cent deg per F. Pressure and viscosity of liquid affect 
the mechanical design of the cell. Also, pressure and vis- 
cosity affect sample-flow rate, an important factor in 
determining the physical size of the connections to the 
cell and electrode bulb in order to minimize response 
lags and heating or cooling effects. Resistivity of the liq- 
uid to be tested governs the electrode area and spacing. 
For accuracy, more electrode area and spacing is needed 
to measure solutions with low resistivity than is needed 
for high resistivity solutions. Area and spacing of the 
electrodes determine the cell constant, which is a ratio 
of resistance, measured by the ohmmeter, to the specific 
resistivity. Ohmmeter readings divided by the cell con- 
stant determine the specific resistivity, an indication of 
purity. Selection of materials is governed by electrical 
requirements for allowable leakage current, polarization 
at the electrodes and dielectric strength, as well as by 
chemical requirements for corrosion and contamination. 
Current carrying ability of the cell determines the input, 
and therefore the sensitivity and type of meter. 

In designing the continuous-duty purity meter shown 
in Fig. 1 for a 15-gph hospital-type still, two hard-glass 
tubes are used. Tube A at the right acts as a reservoir 
to absorb momentary surges, remove air carried over 
from the condenser, and relieve vapor pressure. Tube B, 
at left, houses the actual cell shown in Fig. 2. To handle 
the sample flow and prevent response lags the two tubes 
are made 1% in. diam. and 8-in. long. Since advantages 
of automatic compensation for temperature did not jus- 
tify the cost, a manual fixed-scale compensator was de- 
signed consisting of a potentiometer in series with the 
cell. Temperature of the sample is indicated by the glass- 
stem thermometer shown in Fig. 2. As shown in Fig. 3, 
output of the cell is fed to the input of a self-balancing 
a-c recorder which has an amplifier and a logrithmic 
scale from 100,000 ohms to infinity. Small capacitor 
across the 10,000-ohm leg of the bridge corrects for 
the quadrature component in the signal because of the 
capacitance between cell electrodes. 

In operation, condensate from the still is fed into 
the cell shown in Fig. 1 through a special rubber tubing 
to arm A. Liquid then flows through bottom connection 
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Specific conductivity of a liquid measured as it passes 
between two electrodes varies with the amount of 


impurities and also the temperature; 


recorder, quality is shown accurately and continuously- 





Fig. 3—When direct current is used in the cell, polariza- 
tion at the electrodes is cumulative and causes erroneous 


indications of quality. Alternating current brings the 
current into simple relationship with ionization. 


to electrode housing arm B, through the cell and out 
the tube on the left-hand side. Cross-connection between 
the tops of the tubes equalizes pressure in the two arms 
and serves as a bypass for surges. Vent at top of tube 4 
releases air. 

Magnitude of current which the liquid sample will 
carry between the electrodes to operate the meter in 
the external part of the circuit depends upon several 
factors. For a constant d-c potential, current varies with 
effective ionization of the solution and polarization at the 
electrode surfaces. Because the latter effect is cumulative 
with direct current, an a-c potential with a frequency of 
60 cps is used, bringing the current in simple relation- 
ship with the ionization in the solution. 

Ionization, however, depends upon both concentration 
and temperature. For a constant temperature, current 
through the cell will increase as concentration of ioniz- 
able material in the solution is increased. This action will 
continue until the ion concentration becomes high 
enough to limit further ionization. Finally a current 
value is reached at which further addition of solute 
will cause the current to decrease as shown in Fig. 4. 
Temperature affects ionic activity and the same series 
of additions to the same initial sample will yield a 
different group of data if the sample is held at a different 
temperature. Thus the complete relationship is shown 
by a family of curves having temperature as the para- 
meter. 

Relationship of one curve to another in the family is 
not a simple proportionality. The shape varies somewhat, 
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Fig. 2—Electrode and thermometer 
are the heart of the conductivity cell 
shown in Fig. 1. Hard glass and pla- 
tinized electrodes minimize corrosion 
and contamination. Leads connect to 
a self balancing a-c recorder through 
a potentiometer which compensates 
for change in conductivity from vari- & 
ations in temperature. 


én 


” 
o 
ie 
£ 
> 
Ss 
> 
2 
o 
a 
s 
§ 
.2U. 
= 
Y 
© 
a 
” 


0 
Solute by weight, per cent 


Fig. 4—lIonization and therefore specific conductivity 

varies with both concentration and temperature. There- 

fore the complete relationship can only be shown with a 

family of curves with temperature the parameter. These 

curves show the effect of various concentrations of 

sodium hydroxide and temperature on the specific con- 
ductivity of water. 


and the maximum points shift toward higher concentra- 
tions with increasing temperature. Hence no constant 
relationship holds for the effect of temperature over 
a wide range of concentrations. Over narrow ranges 
on certain electrolytes a moderately good correction is 
obtained with the fixed-scale compensator. OOO 


Feature Article Reprints 
Complete, up-to-date list of titles currently avail- 


able will be found on page 206 of this issue. In- 
cluded are 27 reprints of feature articles from 1950 
issues, and 15 reprints from 1949 issues. 
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Parts Machined Automatically 


Punched paper roll feeds data to computer 
and servo te control all operations of a 
machine tool with 0.0001 accuracy. 


PPLICATION of servo principles to the auto- 

matic operation of production machinery has been 
demonstrated by the Arma Corporation, Brooklyn 32, 
N. Y., using its so-called ‘brain blocks.”’ 
mainly electrical, electronic and mechanical components 
originally designed for use in high precision computers 
for gun fire control and the like. After 32 years work 
with largely one customer, the United States Navy, 
Arma is releasing for industrial appplication such com- 
ponents as synchros, resolvers, d-c step motors, induc- 
tion potentiometers, induction generators and precision 
induction motors. Since the war these electrical devices 
have been reduced in size and weight with increase in 
accuracy. 

To show how such components could be applied to 
the control of a simple bench lathe through servo prin- 
ciples, Arma engineers devised a system whereby blue- 
print dimensions could be transferred to punch tape 
which would reproduce parts indefinitely, accurate to a 
few ten thousandths of an inch. 

The particular Arma-matic unit pictured in Fig. | 
is basically a digital computer. For two coordinate 
movements—crossfeed and longitudinal carriage move- 
ment—signals for rate of travel and position (end 
point) are fed in from wide, perforated tape that can 
be coded in four digits each for position accuracy 
and three for rate control. The paper acts as an in- 
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Fig. 1—Experimental setup of Arma-matic control for au- 
tomatic production of a turned piece. Dimensional data 
and feed rates in two coordinates are fed electrically into 
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sulator to separate all but one of 10 contact groups from 
the common ground circuit, represented by a_ brass 
drum about 3 in. diam. One set of contacts is for 
tenths of inches, the second for hundredths, third for 
thousandths and the fourth for ten-thousandths or 
“tenths.” Dimensional data can be directly transferred 
to the control tape by perforating holes corresponding 
to the digit chosen. As performed now on a “bread- 
board” set up, hole punching is done manually, Fig. 2, 
but it is conceivable that this operation could be per- 
formed by typewriter keyboard. 

The wide tape is carried around the index drum 
which is indexed a fractional turn for each step in the 
operation. Index spacing is about 5 in. and there are 
normally 29 steps involved. 

In translating the punched tape data into electrical 
signals, the voltages become progressively smaller so 
that only millivolts are being handled for the “tenths” 
digits. To translate these electrical signals into mechan- 
ical movement requires the use of a null-balance type 
of measuring circuit or balanced potentiometer similar 
to that used in an industrial potentiometer controller 
for temperature and the like. The variable potentiom- 
eter, tied in mechanically (feedback) with the transla- 
tional system, is part of a bridge circuit which when 
unbalanced feeds a directional signal into one phase of 
a 2-phase balancing motor, which drives the feed screw. 
The servo principle enters in that for each new set of 
conditions set up by the sender mechanism, the poten- 
tiometer and motor act to restore balance (correct the 
error) in the system. Zero voltage is reached when 
the dimensional conditions have been satisfied. Since 


FIG. 2 


servo system from wide, punched tape at right transmitter. 
Fig. 2—Dimensional data being punched into digital tape 
by E. D. Gittens, assistant chief engineer, Arma Corp- 
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Alkyd plastic supplied by Plaskon has replaced 
the ceramic formerly used for coil tops by Mallory 
Electric Corporation, Detroit, maker of automotive 
ignition coils, distributors and other ignition com- 
ponents. Alkyd was selected because of dielectric 
strength, resistance to electrical leakage, are resis- 
tance and dimensional stability under high temper- 
atures, based on tests simulating actual usage. 0 0 0 


the upsetting voltage is very small for the final “‘tenths,”’ 
the end point is reached at diminishing feed rate, tend- 
ing to enhance accuracy. In the test setup the sine wave 
of system frequency (60 cycles) seen on an oscilloscope 
flattens to a straight line at the balance point. 


NEW DEVELOPMENTS, IDEAS AND 
INFORMATION SELECTED AND 
INTERPRETED FOR THE DESIGNER 
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Parts Machined Automatically 
Smoothing Plating Process 
Contour Follower Servo System | 
Vibration-Free Motor Drive 
Short-Circuit Testing Lab. | 
Finishing of Plastics Parts 
Solderability Test for Banding Wire 
Flexible Welding Cable 
A Million Words a Minute 


Aluminum Sheet Nomenclature 





Hot Spot Machining 


Removing Enamel Insulation 


Improved Permeameter 





And other new ideas and 
developments of interest 


With this system, stepped shaft diameters can be cut 
with ease. As many rough or finishing cuts can be taken 
as needed, ends can be faced and corners chamfered. 
On milling machines it is possible to develop a master 
cam directly from data fed into the “brain blocks.” 


Jig boring can be done by coordinate system of hole 
layout. oo0 


Smoothing Plating Process 


Microthrowing or selective deposition of 
metal in voids offers opportunity to improve 
quality of plated surfaces. 


Possibility of conducting commercial plating opera- 
tions in such a manner as to improve greatly the qual- 
ity of the plated coating now seems less remote as a 
result of information presented at a recent symposium 
on the smoothing and leveling of electrodeposits. The 
symposium was featured at the 37th Annual Conven- 
tion of the American Electroplaters’ Society and Fourth 
International Conference on Electrodeposition held in 
June in Boston. 

Of particular interest was the paper presented by 
C. E. Reinhard, The New Jersey Zinc Company (of 
Pa.), entitled “‘Some Observations on the Microthrow- 
ing Power of Plating Solutions.’’ Defined by the author 
as the ability to plate more metal in a void of mil di- 
mensions than on adjacent surfaces, microthrowing 
power is found in solutions producing either dull or 
bright deposits. The phenomenon cannot be the same as 
that causing leveling and brightness. 

Mechanically formed grooves a few mils in dimen- 
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sions were used in the tests. The factors in the plating 
operation which control microthrowing power were 
studied and evaluated. Best results were obtained with 
solutions of high metal content operated at elevated 
temperature with low current density. Solutions based 
on complex ions, such as the ordinary copper cyanide 
bath, were found to have little or no ability to plate 
into fine recesses. Microthrowing power appears to be 
an exact opposite of ordinary throwing power in that 
those solutions and operating conditions giving the best 
general distribution of the coating were found by the 
author to have the least microthrowing power. 


These new observations must be expected to have an 
influence on the future developments in plating. An 
immediate practical application would seem to exist in 
the problem of depositing metal in the small surface 
voids in pressed metal powder parts. Of probably much 
greater import is the expected stimulus to the workers 
in the field to conduct more searching studies into the 
theory of electrodeposition. It is from such studies that 


the major improvements in plating in the future will 
come, ooo 
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Contour Follower Servo System 


Milling machine control using a photo tube 
scanner reproduces metal parts from draw- 
ings to accuracies greater than +0.001 in. 


O REDUCE the cost and time spent in hand- 

machining irregularly-shaped metal parts, an auto- 
matic contour following system which produces a part 
directly from a drawing was developed by General Elec- 
tric Co., Schenectady, N. Y. Consisting of a photo- 
electric scanner, a servomechanism and a “‘slave’’ ma- 
chine tool, the system produces the part from the draw- 
ing to an accuracy of +0.001 in. and any size within 
a reduction ratio range up to 60:1. As the photoelec- 
tric pick-up unit shown in Fig. 1 scans the line of a 
cross-section drawing, a signal is provided by the varia- 
tion in light intensity between the line and its back- 
ground and causes the pick-up to follow the line by 
energizing the motor units to correct for the deviation. 
A servomechanism operating from the movement of the 
scanner provides signals for two right-angle compo- 
nents of motion which may be imparted to synchros 
on a cutting tool or work table of a machine tool. With 
these two motions a piece is formed by the machine 
tool with the same contour as the drawing. 

Scanning head of the pick-up unit shown in Fig. 2 
has an 1800 rpm synchronous motor with a hollow 
shaft in which a prism is placed. At the base of the 
shaft is a microscope lens system which forms an en- 
larged image of the line at the other end of the shaft. 
When the motor shaft rotates, the prism causes this 
image to rotate at twice the speed of the motor. At 
the top of the shaft is an aperture plate with a small 
off-center hole. As the image of the line sweeps over 
this hole, a phototube and preamplifier detect the 
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Fig. 2—Scanning head consists of a prism mounted in 

the hollow shaft of the motor armature and a microscope 

head at the lower end. When line is picked up by micro- 

scope head, the prism causes the image to rotate. Image 

is viewed by the phototube through the off-center aper- 
ture in the top. 


change of light intensity and convert it to an electrical 
signal. Time between pulses also varies as position of 
scanner changes with respect to the line. 


THYRATRON *2 


Output from scanner causes the push-pull thyratrons 


Fig. 1—As photoelectric pick- 
up unit scans the line of 
cross-section drawing, varia- 
tion in light intensity is con- 
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of a pair of thyratrons. These 
signal components are sepa- 
rated by a resistor network 
and used to control the angle 
of the scanner arm through 
the 9 motor and position of 
the drawing through the X 
and Y motors. Synchros me- 


o> —— chanically coupled to the X 


TO Y ORIVE 
ON WORK TABLE 


wren\sf}-——* ON WORK TABLE and Y motors provide the 
output. 
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in the circuit to conduct for different lengths of time 
depending upon the position of the line with respect 
to the scanner as shown in Fig. 3. If the scanner is on 
line both thyratrons will conduct for the same length of 
time but 180 deg out of phase. If the scanner is off 
line but parallel, conduction time on one is decreased 
and the other increased, and the phase angle will be 
less than 180 deg. For an off-angle condition, conduc- 
tion time of both thyratrons will be increased with 
respect to the on-line condition and the phase angle 
will be 180 deg. These signals are fed to a resistance 
network where the magnitude of the voltage and its 
phase are used to control the @ motor through the 
amplifier to keep the scanner perpendicular to the line. 
Also the control transformer controls both the X and 
Y motors through their amplifiers. The rotor of the 
control transformer is coupled to the scanning arm at 
the pivot point. Varying the angle of this arm and 
therefore rotor of the transformer causes the voltages 
in the X and Y windings to change. These voltage 
changes control the drawing plate to keep the line 
under the scanner. 

Synchro transmitters are coupled to the motors 
which move the drawing plate. As these motors and 
synchros rotate, a signal is fed to the synchro receiver 
on the slave machine tool. Output of the receivers con- 
trol the machine tool lead screw motors which vary 
the position of the part blank with respect to the cutter. 
Contour speed adjustment is controlled by a winding 
on the control transformer excited from a variable 
voltage 60-cycle source. Speed can be adjusted by this 
control from 0 to 6 in. per min. 

Equipment is capable of following a line in the form 
of a closed loop with a diameter as small as 0.06 in. 
and does not vary from the drawn line by more than 


- 0,003 in. A set of change gears on the work table lead 





screws provide a range of reduction ratios between 
drawing and finished part from 3.75:1 to 60:1. Thus 
the relative dimensions of the basic shape can be dis- 
torted in two dimensions by small incremental altera- 


On line conditon 
Ho--- 180% ~~ 


Thyratron #1 
_ Fring time 
TAyratron #2 
tiring time 


OFF line condition 
4 ___-|-Distance between 
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7h yratrory 
#2 firing hire 
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Off angle condition 


| tringtine rereased Ufh 


Thyratron 
"2 Firing time 
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Fig. 3—Three basic positions of the line with respect to 

the scanner are detected by the phototube. When scanner 

is “on line” the phototube fires the thyratrons for the 

time and phase indicated at A; when “off-line” conduc- 

tion period is as shown at B; and “off-angle” condition 

is shown at C. Servo uses the change in conduction period 
and phase to control scanner angle. 


tions on the control panel. Also because of this range 
of reduction ratio, error in the finished piece cut by the 
“slave” unit is less than 0.001 in. OOO 


Vibration-Free Motor Drive 


Faithful dictation recording was aided by 
use of split-field universal motor supplied 
with d-c from a selenium rectifier. 


RICHARD H. SOMERS 
Chief Engineer, Ediphone Division 
Thomas A. Edison, Inc. 


CCURATE syllable intelligibility for recording of 

each letter of each word in a dictating machine 
requires a range of frequencies much wider than that 
for sentence or word intelligibility in telephone and 
radio. To obtain a syllable intelligibility of some 98 
per cent requires a range from 20 to 6000 cps. How- 
ever, some of the low frequencies can be eliminated to 
gain freedom from room reverberation and noise with- 
out greatly disturbing the naturalness of the reproduced 
voice. Therefore a range of from 100 to 6000 cps flat 
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within 5 db was selected as a minimum requirement 
for our new office dictating machine. After a thorough 
study of the ability to record this frequency range on 
an embossed disk a slow speed of 5 in. per sec was 
chosen for the recording medium. 

With these recording and reproducing requirements 
set up for the dictating machine, the turntable drive 
mechanism had to be designed for minimum vibration, 
particularly if the machine was to faithfully record fre- 
quencies down to 100 cps. Early development models 
were tested with a wide variety of relatively high speed, 
single frequency, a-c motors of both shaded-pole and 
capacitor-induction design. However, unless the power 
in the motors was reduced nearly to the point of stall- 
ing under adverse operating conditions, all a-c motors 
vibrated the turntable system. 

For many years a small, slow speed universal motor 
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Short-Circuit Testing Laboratory for Motor Starters 


ew BOTH experimental and_pro- volts can be 

duction work this laboratory at 
Arrow-Hart & Hegeman in Hartford, former B, with 
Conn., will make inductive load tests changer 
on molded-case air circuit breakers, 
motor starters, enclosed switches, trans- 
fer switches and other circuit inter- 
rupting devices. A special feeder from 
the power station makes 5000 kw avail- 
able at 11,000 volts. Storage battery 
power is used to operate the main 


breaker. 


to 600 amp. 


Loads consists of air-core reactors on the test panel, desired loads and 


and edge wound resistors in series 


with panels for each phase as shown the test panel are closed, and_ then 


at A. Reactance and resistance can be 
independently connected by jumpers 
and knife switches to provide an almost 
infinite range of load. 

Any output voltage from 110 to 620 





had been used to drive the wax cylinders in the former 
instruments. Tests showed that when operated on d-c 
the motor was extremely quiet, vibrationless, and had 
a brush life in excess of 10,000 hr. Since all a-c motors 
had too much vibration, it was decided to try using a 
universal motor at 720 rpm on d-c supplied by a 
selenium rectifier, as shown in Fig. 1. A capacity filter 
with the field coils split to act as chokes prevented 
introduction of interference into the recording system. 
A spring-ball governor was installed in the motor to 
give speed regulation comparable to that of an a-c 
motor. This system operates with much less vibration 
and requires no switching for power supplies from 100 
to 125 volts d-c and 25 to 66% cycle a-c. In order to 
obtain long life and trouble-free service necessary to 
maintain low operating temperatures. Cooling is fur- 
nished by a blower fan driven by the motor. 

To complete the drive system, the motor is mounted 
on neoprene insulating bushings and carries a pair of 
mule pulleys. An endless neoprene belt drives a double 
takeup idler and a flat leather belt is used to drive the 
turntable on its outer rim; all pulleys are flanged. This 
system gives the effect of rim drive without the diffi- 
culties caused by rubber wheels, such as slipping, flats 
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supplied by a_ special 
askarel-filled 3-phase step-down trans- 
motor-driven tap 
operated from the control 
panel. At the right of this transformer 
is a magnetic air circuit breaker also 
operated from the control panel. Fuse 
mounts over the test panel C_ take 
cartridge fuses in any rating from 1 


Devices to be tested such as the mag- 
netic starter shown at C are mounted Db 


voltages are set up, the line switches on 


power is applied from the control panel For protected close observation of 
D by closing an oil circuit breaker in- the equipment 
stalled in a steel cubicle outside the 
plant. Special overload relays on the 


control panel trip the main breaker 
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on one of three available trip systems: 
selected current, time delay or in- 
stantaneous trip. 


during test a _ large 
safety-glass panel is mounted in front 
of the test panel as seen at D directly 
in front of the second operator. O 0 0 





200 ma seleruum 
rechi fier 


Microphone 
hanger switch 


100-125 volts 
DC, 25-66 Yz~AC 


Universal motor with a split field and a capacity filter 

is supplied with d-c power from a selenium rectifier to 

drive the turntable on the Ediphone electronic dictating 

machine. Drive has negligible vibration and long brush 

life, and split fields act as chokes to prevent interfer- 
ence with the electronic system. 


on the wheels and damage by service personnel. 
Turntable shaft drives a long feed screw through 
gears, and the feed screw in turn drives a circular feed 
nut mounted on the control carriage. To simplify 
operation of the machine a single lever is used to con- 
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New plant at Willimantic, 
Conn. ... one of the most modern opera- 
tions in the screw industry. 










-e-@S production 
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WILLIMANTIC PLANT 


American’s pipelines are being 
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to meet all demands promptly and 
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' ‘ basis by large warehouse stocks in 
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trol all of the drive functions necessary to record, play- 
back, and to shift the carriage to any desired position. 
This lever operates the bail, a semi-cylindrical piece of 
aluminum, which is linked to the record-reproduce se- 
lector switch and the recorder-reproducer arm. After 


the coritrol lever is thrown to record or reproduce, the 
bail position is determined by a detent mechanism. This 
permits the control lever to move freely in the bail slot 


and avoids placing any drag on the drive. Control car- 
Dog 


riage drives the arm through a linkage. 


Low-Cost Finishing of Plastics Parts 


“Airless” blasting method provides effective 
mechanical process replacing time-consum- 
ing manual methods. 


ROBLEM of finishing plastics parts at the plastics 

department of Minneapolis-Honeywell Regulator 
Company was solved by the installation of the “airless” 
blasting equipment manufactured by the American 
Wheelabrator and Equipment Company, according to 
the engineers of both companies. 

Investigation of more efficient methods to finish plas- 
tics parts so as to reduce costs and improve the job was 
initiated by Minneapolis-Honeywell in 1947. Tumbling, 
roto-finishing and vapor blasting were found inade- 
quate. Most common failing was surface damage, im- 
pairing electrical qualities and affecting product ap- 
pearance. To overcome the surface damage, crushed 
walnut shells were substituted for the silicon abrasive. 
However, the combination of walnut shells and vapor 
blasting failed to remove the fins and flash. 

Further testing pointed to certain advantages in dry 
blasting. The liquid supply was shut off in the vapor- 
blast cabinets, giving the effect of an airblast machine. 
Dry blasting with crushed walnut shells proved far 
more effective, removing the flash and fins without 
damaging the surface. Crushed apricot pits were also 
tried as abrasive, and were even more satisfactory than 
the walnut shells. But very little improvement was 
made in production time because of the manual manipu- 
lation of parts during blasting. 





Fig. 2—The “airless” blasting process used in the 
Wheelabrator: Abrasive from an overhead storage hopper 
is fed to the center of the wheel, then hurled, under 
perfect control, upon the work to be blasted. Final 
velocity is reached by both radial and tangential forces. 
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Fig. 1—All flash and fins from 800 plastics parts can be 
removed in 12 to 30 min in this Wheelabrator Tumblast 
installed at the Minneapolis-Honeywell plant. 


Suitable blasting equipment was sought and the choice 
settled on the Wheelabrator method of “airless” blast- 
ing. This process differs from air-blasting in that 
abrasive is thrown from a bladed wheel. The wheel 
rotates at high speed and utilizes centrifugal force to 
hurl non-abrading pellets, such as crushed apricot pits, 
against the surface of the plastic parts. 

After considerable testing and comparison a 2-cu ft 
capacity Wheelabrator Tumblast was found to give the 





Fig. 3—“‘Before-and-after”’ views of a Minneapolis-Honey- 

well plastics part finished in a Wheelabrator Tumblast. 

Note clean, uniform finish of piece at the right. Flash re- 

moval by hand methods was difficult, costly and lacked 
the uniformity of the machine finish. 
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Try the Guardian Series 335 D.C. Relay, one of hun- 
dreds of basic Guardian types. A general purpose relay 
with a wide range of applications, the Series 335 D.C. 
is built to the rigorous standard of aviation relays. It 
performs in accordance with the 10-G Vibration Test 
and the ANR-20-B test. Generous coil winding area 
permits single windings up to 15,000 ) 
ohms. Parallel and double windings 
are also available. Contact combina- 
tions are possible up to three pole, 
double throw. 

The Series 335 D.C., like most 
Guardian Relays, is now available 
HERMETICALLY SEALED. 


Screw Terminal 
Hermetic Housing 


New Hermetically Sealed Relay catalog 5-H is yours for the asking. 


Series 595 D.C. Series 210 A.C.—215 D.C, 


Series 220 A.C. Series 695 D.C. 


Series 610 A.C.—615 D.C. 


Write — ASK US TO MAKE SPECIFIC RECOMMENDATIONS. NO OBLIGATION. 


GUARDIAN WELECTRIC 
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best performance for handling the small electrical parts. 
(See Fig. 1.) The Tumblast uses the endless conveyor 
method of tumbling to cascade the work in the blast 
stream. This completely exposes all surfaces of every 
piece to the full effect of the blast. (See Fig. 2.) As a 
result, flash and fins are removed quickly and uniformly 
without manual handling. In these tests, crushed apri- 
cot pits gave the best results. 

After plant installation, Minneapolis-Honeywell found 
that 95 per cent of all hand finishing was eliminated. 
The number of girls used for finishing operations was 
reduced from 100 to 35. This reduction was despite 
a 50-per cent increase in production from 200,000 to 
300,000 pieces per week. It is estimated the yearly 


savings in labor cost alone with this process reached 
$100,000. This figure, Minneapolis-Honeywell engi- 
neers say, can be easily increased 25 to 30 per cent by 
taking into consideration the cost of broaches and fix- 
tures which otherwise would be needed. Typical parts 
finished by this method are shown in Fig. 3. 

Removal of flash and fins by Wheelabrating is not 
limited to pieces which can be tumbled. Recently a table- 
type machine was installed at Minneapolis-Honeywell 
to handle large moldings of radio-cabinet size. This 7 
machine carries the work into the blast stream on a 
series of revolving tables. The tables rotate indepen- 
dently in the blast stream for a predetermined period 
so that all surfaces are uniformly cleaned. ooo 


Solderability Test for Banding Wire 


Wetting test inspects tinned-steel armature 
banding wire to predict solderability in pro- 
duction; added to purchase specification. 


R. M. LEEDY 


Materials Engineering Department 
Westinghouse Electric Corporation 


OLDERABILITY of tinned steel banding wire is 

critical because the strength of the completed band 
is dependent upon the strength of the soldered joint be- 
tween the individual strands. Although it is a weak 
flux, rosin and alcohol must be used for soldering arm- 
ature bands because more active acid fluxes cannot be 
tolerated near insulation. Since it is difficult to tin bare 
carbon steel and impossible to tin bare stainless steel 
with rosin and alcohol flux, it is necessary that the wire 
as received have a continuous bonded coating of tin so 
that it may be readily soldered on the armature. 

Past practice for checking the solderability of a 
questionable reel or shipment of banding wire had been 
to make and remove an armature band for inspection. 
This was an expensive and time consuming test; as a 
result, it was only performed when actual soldering 
trouble had been encountered or was anticipated from 
visual examination of the reels of wire. 

In the search for a more efficient solderability test 
which could be used to check all incoming banding wire, 
it was decided to try to use for solderability samples 
the specimens which were made during the spiral wrap 
test made on incoming banding wire as a standard in- 
spection procedure. The specimen is a tightly wound 
helix of wire wound around its own diameter which 
somewhat simulates on a small scale the tightly wound 
helical form of an armature band. 

Preparation of specimens for the test included de- 
greasing in carbon tetrachloride, immersion in flux con- 
sisting of rosin and alcohol, and drying for 1 min. Dry 
specimens were then immersed for 6 sec in a 10-lb solder 
pot filled with pure tin held at 325 C. Dross was 
skimmed from the surface of the molten tin prior to 
immersing specimen. Coils were allowed to cool in air 
and then are visually inspected to determine: 


1. Surface (if any) not wet by the solder. 
2. Contour of residual tin between strands. (Good wet- 
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ting characteristics give a concave meniscus—poor 
wetting causes a convex meniscus. ) 

3. Presence of voids between the strands indicating 
spots not wet by the solder. 


Excellent correlation has been exhibited between the 
results of wire tested by this procedure and wire tested 
as armature bands. The spiral wrap specimen has been 
successfully used for over a year at the East Pittsburgh 
Works to evaluate the solderability of incoming wire. 
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Solderability test specimens made by the wetting test 
developed for tinned armature banding wire. Good tin- 
ning properties are shown by group at top; in group 
below, samples A to F represent unsatisfactory wire, 
and samples G, H and I should be retested. Note absence 
of fillets in A and B, “balling” of solder in C and D, 
voids in E and F. Samples are shown slightly smaller 
than actual size. 
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Cooperation at 
+e we, 
your fingertips. 


Sooner or later you'll need technical help on the 


materials, parts and components listed on this page. 


Be ready with needed information at your 


fingertips. Check below for useful literature of 


interest to you. . 


Fansteel engineer. 


Electrical Contacts 


In all forms, for all purposes, 
made of all recognized materials, 
including tungsten, silver, molyb- 
denum, platinum metals Fasaloy* 
alloys and Fastell* compositions. 
"Registered Trade Marks 





Complete Contact Assemblies 


Electrical contacts assembled to 
springs, reeds, brackets or other 
supports, ready for use. 


PRODUCTS AND SERVICES INCLUDE: 
ELECTRICAL CONTACTS. ...SELENIUM RECTIFIERS, 
METALS: TANTALUM, TUNGSTEN, MOLYBDENUM, 
COLUMBIUM, COPPER BASE ALLOYS. 
RESISTANCE WELDING MATERIALS 
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Selenium Rectifiers 


Fansteel Selenium Rectifiers are 
known for long life, stable output, 
and rugged construction. Stand- 
ard rectifier stacks available for 
practically any D-C service. 


[:: 


D-C Power Units, Battery 
Chargers, Sub-Assemblies 
Complete with transformers, con- 
trols, meters and housings, or any 
desired degree of sub-assembly. 
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Tungsten and Molybdenum 


For ultra-special services requir- 
ing high strength or spring prop- 
erties at elevated temperatures; 
for vital functional parts of elec- 
tronic and X-ray tubes. Avail- 
able in wire, rod, sheet, bar, and 
fabricated parts 





Copper Base Alloys 


Fansteel ‘601’ Metals, a series 
of high strength, high conduc- 
tivity alloys for current carrying 
members. Bar, rod, sheet, strip, 
castings and fabricated parts. 


Tempered Soldering Tips 


Last longer, boost production, 
save solder, save maintenance. 
Fansteel Soldering Tips are tem- 
pered; they do not soften at melt- 
ing points of common solders. 


Symbol of 
a Long Record 
of Integrity, 
Dependability 
and Service 
@ 
For nearly 50 years the elec- 
trical industry has welcomed 
Fansteel’s research and co- 
operation, and has looked 
to Fansteel for its specialized 
contributions of intricate 
and vital component parts. 


FANSTEEL 
METALLURGICAL 
CORPORATION 

North Chicago, 
Illinois 
U.S.A. 
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plastic deformation of a cold workpiece, the resistance 
to deformation was reduced by local application of heat 
to the work just ahead of the tool. Smooth continuoys 
chips were produced on most steels tested, tool wear 
and chatter were reduced, and turned surfaces were 
superior in finish, Difficulties in machining’ stainless 
alloys were largely eliminated. 

Details of tests made with both flame and induction 
heating are given in PB-99978, “Hot Spot Machining,” 
a 37-page photostat report supplied for $5 by Library 
of Congress, Photoduplication Service, Publication 
Board Project, Washington 25, D. C. OOo 








A Million Words a Minute 


Electronic equipment receives printed signals, 
messages and data at a faster rate than any 
other known method. 





Still in the development stage at the laboratories of 













































Consolidated Vultee Aircraft Corporation, but under an 
aggressive program, is a new electronic method for 
transmission of printed characters. Major application 
expected for the equipment is in visual presentation of 
messages in aircraft at normal reading speeds, but the 
high-speed potentialities of the system offer means of 
Centrifugal force is used to hold the blades in receiving and storing intelligence on film at a rate ofa 
the cutting position on this motor-driven lawn million words per minute. It also offers a printer for 
mower made by Huffman Mfg. Co., Dayton, Ohio. 
Four 2%4-in. blades pivoted on a steel disk rotate ; 
parallel to the ground and cut a 16-in. swath of he 
| grass in a scythe-like manner. Disk is coupled di- 
| reetly to the 4-hp split-phase 110-volt motor with 
| oa speed of 1725 rpm. Stones and other objects in 
the grass push the blades back under the disk with- X 
out harming the blades. Cutting height can be ad- 
justed from 1 to 3 in. by wheel positioning. UO U 
One of the suppliers of banding wire, who had been 
having difficulty supplying consistently satisfactory 
tinned wire, has adopted the new test for his inspec- 
tion purposes and is now supplying satisfactorily tinned 
wire. It is believed that the new test was partially re- 
sponsible for the improvement of quality. The test is 
being incorporated into a Materials Test Specification 
for inspection of incoming banding wire. OOO 
Hot Spot Machining 
New approach to faster metal cutting handles 
““unmachinable” alloys as well. Fig. 1—An experimental Charactron tube, a cathode-ray 
type, in which printed characters may be displayed on 
To determine if machining could be improved by the fluorescent screen (inset) at rates up to 20,000 sep- 
heating the work rather than cooling the tool, a re- arate characters per sec. This method delivers printed 
search program undertaken by Sam Tour and Co. for messages for direct visual observation or film recording. 
the Navy’s Bureau of Ships has shown that metal re- 
moval rates can be increased from three to 200 times on computers to record and operate at speeds comparable 
usual steels. A special alloy formerly classed as un- to computing rates now common. : 
machinable was readily machined by this new method. Key element in the receiving equipment is a special 
Assuming that tool failure resulted from the inabil- cathode-ray tube, Fig. 1, developed by J. T. McNaney ' 


ity of a heated tool to withstand shear forces set up in of Convair’s engineering staff. Transmitted information 
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The Monarch aluminum die casting illustrated 
below, as cast, exceeded every requirement of 
dimensional accuracy and structural strength 
established by The Scott and Fetzer Company. 


BUT, THIS WAS BEFORE VELVAGLAZE 


Today, this casting is even more durable and so 
velvety-smooth it adds much to the appearance and 
sales appeal of the Kirby Floor Polishing Unit. In 
" (Trademark Reg. U.S. Pat. OF.) addition to all the previous die casting advantages, 
y this casting, produced by Monarch’s exclusive 
n WIE CAS} IVGS VELVAGLAZE process, reduced the customer’s 
finishing costs up to 50%. How? By eliminating 


the customer’s own finishing operations and con- 


Sa ve us Up to 5 O% verting a large percentage of these costs into profits. 


on Finishing Costs! VELVAGLAZE aluminum die castings answer 
many finishing problems. Write today for your 


free copy of “Good News,’’a useful, non-technical 
folder on the new VELVAGLAZE process. 





Df says THE SCOTT AND FETZER COMPANY, Cleveland, Ohio 
n Manufacturers of the famous Kirby Home Sanitation System 






VELVAGLAZE 
MAKES SALES/ 


1 


1 | MONARCH ALUMINUM MFG. COMPANY - Detroit Avenue at West 93rd Street, Cleveland 2, Ohio 


Gf AUGUST 1959 125 





















ee 4 a 2. Ss 


i G WN 





individual characters, each one in sequence positioned 
as required on the screen area. Characters may be 
positioned in succession on a horizontal line as in 
printed text, with each successive line below the pre- 
ceding one. For direct reading a long persistence 
screen is employed. Input signal speed of 20,000 char- 
acters per sec, however, permits presenting and photo- 
graphing up to a million words per min using a short- 
persistence screen. 

Design of the cathode-ray receiving tube, or Char- 
actron, is shown in Fig. 2. An electron beam 
cussed and directed by conventional deflection plates to 
selected spots on a character-shadowing disk. Holes in 
this disk are shaped to form printed characters and so 
mask the electron beam that its cross-section forms the 
desired character on the fluorescent screen. Some 40 
different characters are arranged in rows and columns 
on the shadowing disk, and the electron beam is directed 
to the desired character by placing predetermined 
charges on the deflection plates. 

After leaving the shadowing disk the electron beam 
passes through another set of vertical and horizontal 
deflection plates. These plates are so positioned that 
they serve to deflect an electron beam passing through 
any opening in the shadowing disk. Charges on these 
plates then direct the electron beam to the desired posi- 
tion on the fluorescent screen. Two pairs of coordinate 
voltages thus select the character and determine its 
position on the screen. Time constants for the system 
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Two-speed reversible drive without a two-speed 
reversing controller is obtained in this intake- 
exhaust fan made by Chelsea Fan & Blower Co., 
Inc., Irvington, N. J. By using a tapped-field induc- 
tion motor without a starting winding, fan can be | 
started in either direction by spinning the knob 
on the motor shaft and closing the speed switch. 
Overload protection is obtained with a designed-in 
Klixon unit with the reset button extending through 
the nameplate. Fan is equipped with %-hp 110- | 
volt motor made by The Hoover Co., and delivers 
2957 cfm. Gs. 3 


is presented on the face of this tube in the form of 
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Fig. 2.—Selector plates direct an electron beam to the 
position on a character-shadowing disk where the desired 





character is formed by an opening. A vertical and hori- 
zontal grid of deflecting plates then directs the shaped 
beam to the desired position on the screen. 








are such that 20,000 characters may be successively 
presented in 1 sec. o0g 






Manufacturing Micarta Textile 
Components 

































Lap rolls for textile machinery are made from 
thermosetting laminates, replacing conven- 





tional wood rolls. 


F. J. CAGLIARI 
Micarta Division 
Westinghouse Electric Corporation 


ADE from Micarta laminate, lap rolls for stand- 
1 ard lap winders have now been adopted for 
original textile equipment use as well as for replace- 
ment. Owing to the resinous binder the Micarta lap 
rolls are said to be highly resistant to moisture and to 
require no protective varnish. The laminated structure 
provides toughness; protecting against chipping, splin- 
tering and denting. 

Initial step in the manufacture of the Micarta lap roll 
is the production of the cylinder from which the roll 
is eventually fabricated. Resin-impregnated paper 18 
wrapped on a mandrel under pressure and heat, form 
ing a thick-walled, extremely strong tube of the desired 
diameter. These tubes are then cut into sections of the 
approximate length of the final product. 

First fabricating operation on the roll itself is the 
boring of the inside diameter of the ends to accommo- 
date the Micarta end pieces. A jig is used in which the 
two ends are bored simultaneously. During this opet® 
tion, a radius is put on each end of the cylinder to pre 
vent the roll from chipping in use. Cutting tools are 9 
adjusted that the roll is trimmed to exact length in the 
(Continued on page 190) 
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26-volt RMS 
18-volt DC 





high-voltage 
delenium 
Rectifier 





LIFE EXPECTANCY OF OVER 60,000 HOURS! 


By an entirely new process our engineers have pro- 
duced this new high voltage rectifier cell with remark- 
ably improved characteristics. 
HIGHER OUTPUT—INITIALLY This cell gives you 
higher output when it is new because it has the lowest 
. | initial forward resistance of any similarly rated cell 
| | which we have tested. 
| | HIGHER OUTPUT—LONGER This cell gives you 
higher output longer. Its forward resistance increases 
| lar less with age than any cell which we have tested. 
! At the end of 10,000 hours of operation G-E cells 
showed an average increase in forward resistance of 
| ss than 6%. 
| | COOLER OPERATION This cell is very cool running. 
ltslow forward resistance results in lower temperature 
ise and higher efficiency. 
SPACESAVING These 26-volt RMS cells can now be 
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used wherever you have previously used 18-volt cells. 
This will give you stacks that are smaller, lighter— 
more compact. 


MONEY SAVING This cell will save you money. 
For any given application, these stacks are usually 
less expensive than low-voltage stacks. Because they 
have a higher voltage output throughout their longer 
life, you can save on the design of transformers, relays 
and other circuit components. 
GET THE FACTS Dollar for dollar, we believe that 
these cells are the best selenium rectifier buy on the 
market today. 

Get the full story—-write Section 461-9 for bulletin 
GEA-5280A—consult your nearest G-E Apparatus 
Sales Office for application recommendations. 


Apparatus Department, General Electric Company, 
Schenectady 5, N.Y. 
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for derigued-tn ws 
ELECTRONIC TIMERS PROVIDE VARIED CONTROL FUNCTIONS 





OR automatic control of 
operations, limit and se- 
quence timing in industrial 
processes, electronic interval 
timers use a resistance-capac- 
itance circuit with different 
time constants, some up to 4 
min. Applications of the tim- 
ers include operation timing 
to control duration of proc- 
esses such as paint spraying, 
photoprinting, electroplating, 
and heat treating; limit tim- 
ing to stop conveyors if ma- 
terial piles up; sequence tim- 
ing with two or more timers 
in combination to control 
duration of operations as in 
bearing-grinding machines, 
potato peelers, rod-coiling 
machines, centrifuges and il- 
luminated signs. 

In operation timers pro- 
vide a time delay in the oper- 
ation of a relay after an ex- 
ternal switch, contact, or 
interlock is initiated. Timers 
have three time periods dur- 
ing operation: reset, timing 
and timed-out. Two modes of 
relay operation are offered: 
(1) de-energized during reset 
period, de-energized during 
timing and energized during 
timed-out period; and (2) en- 
ergized during reset period, 
de-energized during timing 
and energized during timed- 
out period. For example, a 
simple photoprinting opera- 
tion would use mode 2 with 
NC contacts, and a conveyor 
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wonoTRON, CORP ~'| 
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MODEL 
SERIAL 
VOLT 
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Cc D 

These four electronic timers are designed to of approximately 10 amp. Robotron timer a 
give flexibility of application, accuracy and C can be operated from either 115- or 230- 
reliabile operation. Time selector unit of Gen- volt 60 cycle by changing connections at ter 
eral Electric timer at A can be removed from minal strip. Special ruggedized type 5961 tube 
case for remote control. Contacts of Cutler- can be substituted in the Coral Designs timer 
Hammer model at B are rated for pilot duty at D when unit is to be used under shock. 


SS eee” 


back-up protection system, mode 1 with NC contacts. tacts are SPDT, NO or NC, and rated for pilot duty (ap 

Timer shown at A is available in three time ranges: 0.06 proximately 10 amp noninductive load). Minimum reset 
to 1.2, 0.6 to 12, and 6 to 120 sec. Two SPDT, NO or NC, time is one-tenth of the total time setting. Accuracy is 2 
contacts either momentary or maintaining have 15-amp in- per cent between 25 and 100 per cent of dial setting. No 
rush, 10-amp carry and 5-amp break ratings. Standard warm-up period required. Knob is supplied for time setting 
6J5 electron tube used. Timing potentiometer with a linear and can be placed inside or outside the enclosure as fe 
scale calibrated in seconds’has a locking knob; potentio- quired. Timer uses one 6SN7-GT electron tube. Unit cat 
meter unit can be easily removed from case for remote con- be operated from either 115- or 230-volt 50 or 60 cycle 


trol. Detachable back plate mounts directly on conduit or without any changes in transformer or relay coil. Et 

flat surface. Dimensions 8-% x 5-5¢ x 5-%e in. Apparatus closure is standard NEMA Type 1. Unit measures 4-%e x4 

Dept., General Electric Co., 1 River Rd., Schenectady 5. x 7-3 in. overall. Cutler-Hammer, Inc., 315 N. 12th St, 
A-c general purpose electronic timer shown at B has two Milwaukee 1, Wis. 


standard timing ranges: 0.15 to 12 and 0.30 to 60 sec. Con- Small time-delay relay, Model 1C03C, shown at C has an 
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To aid readers in placing their needs and problems before sup- each item in this department. In writing to the manufacturét, 


128 


pliers without a delay, complete mail address is given for 





please mention ELECTRICAL MANUFACTURING as your source. 


















Mol 
mos 
mec 
tant 
and 
littl 


by | 









The 
mec 
met 







But 


req 
lon; 









stat 
exp 


con 







Yes 
rial 
pre 
bat 
for 









tha 







No 
you 
dis 






Wri 













CH 












ELECTRICAL MANUFACTURING 





=" a oe. CU 


NYLON 


... plus the “know-how” of 
CHICAGO MOLDED 


... the answer to many of 
today’s small mechanical 
parts problems 


Molded nylon has long since proved itself one of the 
most valuable materials for the fabrication of small 
mechanical parts. It is exceptionally tough and resis- 
tant to abrasion. It has a tendency to dampen vibration 
and lessen noise and, when used for bearings, requires 
little or no lubrication. Furthermore, it is not affected 
by petroleum oils and greases, alkalis and dilute acids. 


These qualities make molded nylon ideal for a host of 
mechanical parts such as gears, bearings, pawls, grom- 
mets, cams, bobbins, washers, and similar units. 


But... nylon alone won’t do the job. Its fabrication 
requires a special “know-how” that comes only with 
long experience in molding this remarkable material. 


We've been molding nylon ever since Du Pont first 
made it available. We’ve learned its peculiarities, its 
characteristics, and its molding behaviour. We under- 
stand its possibilities as well as its limitations. This 
experience is of utmost importance to anyone who 
contemplates the use of molded nylon. 


Yes... we mold nylon...and all other plastics mate- 
tials, We have practically unlimited facilities for com- 
pression, injection and plunger molding. Our huge 
batteries of presses include every needed size and type 
for maximum efficiency and production economy. And 
‘+.-Most important... we have a background of more 
than 30 years in plastics, 


No matter what your molded plastics job may be, 
you'll find this a good place to do business. Why not 
discuss plans with a Chicago Molded engineer? Just 
write, wire or phone. There’s no obligation. 


We have prepared an interesting bul- 
YOU'LL WANT letin which contains worthwhile in- 

formation about nylon, its qualities 
THESE FACTS ° ; . 

and properties, and discusses many 
ABOUT NYLON . whl ; ; 
typical applications. Write for your 
free copy. 


CHICAGO MOLDED PRODUCTS CORPORATION 
1024 N. Kolmar Ave., Chicago 51, Illinois 


Representatives in principal industrial centers 
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CHICAGO 


MOLDED 


PRODUCTS 
ol TTT Niele 


COMPRESSION, INJECTION AND PLUNGER 
MOLDING OF ALL PLASTIC MATERIAL 


# 
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overall time variation from 0.05 to 30 sec. in five timing 
ranges. SPDT contacts are rated at 6 amps. Chassis with 
mounting bracket measures 4 x 5-% x 3-% in. Input is 115- 
or 230-volt 60 cycle. Robotron Corp., 5570 W. Chicago 
Blvd., Detroit 4. 

Variable time intervals from 0.05 sec to 4 min in four 
ranges with an accuracy of + 2 per cent is provided by Cat. 
110 time switch shown at D. Ranges of 0 to 1 sec, 10 sec, 1 
min and 4 min are set by selector switch and interpolating 


range control. Relay has standard DPDT contacts rated at 
10 amp 32 volt d-c; noninductive a-c ratings of 10 amp 
115 volt, 5 amp 230 volt and 2 amp 460 volt. Normal re 
peat period is 0.05 sec; automatic repeat requires a 4-mf 
external capacitor which increases repeat period to 2 seg 
Circuit can use either a 6SN7-GT or 5691 special red tube 
Input is 115- or 230-volt 60 cycle; power used is 25 wattg 
Timer measures 10-74 x 5-34 x 6-% in. Coral Designs Div, 
Henry G. Dietz Co., P. O. Box 248, Forest Hills, N. ¥ 


VARIABLE-FUNCTION POTENTIOMETER SET BY SHIFTING TAPS 


INEAR and nonlinear voltage outputs as functions of 

an angular displacement can be produced with this vari- 
able-function potentiometer which can be substituted for 
tapered cards, tapped and engraved cylinders, and other 
mechanical and electrical systems. Desired voltage func- 
tions are set by shifting taps along a calibrated scale without 
interrupting operation of the system. Setting is accomplished 
without calculation from data presenting the voltage func- 
tion in tabular form. Voltage functions can be approximated 
with an accuracy of 0.1 per cent. Total resistance of po- 
tentiometer can be readily and manually adjusted. 

Unit consists basically of a voltage divider or selective 
resistor connected across a voltage source with a potentio- 
meter or interpolating resistor connected between the taps 
through a commutator. As the input shaft is rotated inter- 
mittent connections in parallel are made automatically and 
in sequence between interpolating resistor and preselected 
sectors on the selective resistor; sectors are preselected 
manually with attachable taps. Slope of the output voltage 
function can be changed by shifting the taps on the selec- 
tive resistor which is linear wound along the length of a 
helical T-shaped slot in a phenolic cylinder. 

Potential between the output contacts can be applied to a 
suitable external load circuit such as an amplifier. During 
commutation, voltage output is constant; no transients 
or voltage discontinuities introduced. Resistance ratio be- 
tween the interpolating and selective resistors is high. Im- 
pedance ratio between the external load circuit and inter- 
polating resistor should be high. Travel of the output con- 
tact is indicated by a dial comprised of two scales. One scale 
indicates completed turns, the other fractional turns. Range 
is 25 turns, available with continuous rotation or limited 
by stops. Accuracy of tap setting is 0.1 per cent. Linearity 
of interpolating resistor, 0.5 per cent. Total number 
of taps, 25. Commutation zone width is 5 deg of one 


revolution. Maximum power dissipation, 10 watts. Standard 
values of resistance range from 10,000 to 100,000 ohms 
for the interpolating resistance and from 100 to 100,000 
ohms for the selective resistance. Approximate overall 
dimensions are 9 x 33% x 5% in. A. F. Smuckler & Co, 
Inc., 202-208 Tillary St., Brooklyn 1, N. Y. 


FHP HYSTERESIS CLUTCH OPERATES AT ZERO SLIP 


NAFFECTED by  slip- 

heat loss and capable of 
synchronous operation with 
zero slip, hysteresis clutches 
deliver desired torques in pro- 
portion to control current. 
(See “Application Possibili- 
ties of Hysteresis Torque De- 
vices” by W. L. Butler and 
F. R. Sias, ELectricaL Man- 
UFACTURING, September 1949, 
p. 94.) Applications include 
tension control, machine-tool 
drives, dynamometers, motor- 
generator sets, thermostati- 
cally controlled fans and 
blowers, demanding smooth 
engagement, and drives with 
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Mallory 


Vitreous Enamel Resistor 


Pints Eliminates Expensive Component 
VITREOUS ENAMEL | 
RESISTORS ...- Saves Assembly Time 


Mallory makes a complete line of com- 


oe ae The combination of Mallory precision products with ingenuity 
mercial Vitreous Enamel Resistors to 


of application often leads to surprising and substantial sav- 
ings for customers. 


serve industrial electronic and electrical 
fields ...as voltage dividers and drop- 
ping, load and shunt resistors. They are 
available in eight sizes of the fixed type, 
ranging from 5 to 200 watts... and in 
seven sizes of the adjustable type, rang- 
ing from 10 to 200 watts. Special high 
temperature coatings, developed by 
Mallory, provide a better insulation 
against moisture and help prevent fail- 
ures due to electrolysis. Write for your 
copy of the Mallory Engineering Data 
Sheet on Vitreous Enamel Resistors. 


Typical is the suggestion made by Mallory to the Meier 
Electric & Machine Company of Indianapolis, manufacturer 
of electric fans, that a complex and expensive speed control 
unit could be replaced by a Mallory resistor and a two-speed 
snap switch. A saving of better than 50% was realized in 
the purchase of parts...and production assembly time 
was materially reduced. 


That’s service beyond the sale! 


That same helpful service is at your command. What 
Mallory electrical and electronic know-how has done for 
others can be done for you! 


Television Tuners, Special Switches, Controls and Resistors 
, SERVING INDUSTRY WITH 















LNT NaRel ae Capacitors Contacts 
a Controls Resistors 
. Rectifiers Vibrators 
Ks Special - Power 
Switches Supplies 





Resistance Welding Materials 





P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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duty cycles requiring continuous high-heat dissipation and 
synchronous driving upon demand. Continuous adjust- 
ment is provided by small electromagnets working in con- 
junction with permanent magnets to control the effective 
flux by varying the current through the coils. Slip rings and 
brushes are used to feed power to the electromagnets. Flux 
from the coils is arranged to buck or boost the exciting 
permanent magnets. Torque control is accurate and smooth. 
Because of the absence of mechanical friction there is no 
change in torque caused by wear and no inconsistencies 
such as would exist between static and sliding friction. 
Clutches can be used at speeds up to 3400 rpm in frac- 
tional-horsepower applications; torque fade and unener- 
gized drag are negligible. 

Two clutch models, PM-1 and PM-3 are available. Model 
PM-1 is rated for 45 hp at 3400 rpm and %5 hp at 1750 
rpm. Locked-rotor torque is 16 oz-in. Control power is 15 
watts. Heat dissipation at 100 per cent slip is 100 per cent 
of maximum rated torque for continuous operation at maxi- 
mum speed. Ratings for PM-8 (shown) are % hp at 3400 
rpm and % hp at 1750 rpm. Control power is 30 watts and 
locked-rotor torque is 135 oz-in. Heat dissipation at 100 
per cent slip is 50 per cent of maximum torque rating for 
continuous operation at maximum speed. Duncan & Bay- 
ley, Inc., 785 Hertel Ave., Buffalo 7, N. Y. 


CAST-IRON FRAME IHP MOTORS 


Full line of standard type EP and explosion-proof type 
JP motors are available in ratings from 5 to 250 hp. These 
cast-iron frame motors are specially suited for applications 
where corrosion is a problem because of the nature of the 
materials being processed or when installed on machinery 
for outdoor use. Inner frame, outer frame and feet are cast 
in one piece. End plates are designed with ribs, and cast-iron 
blower shield has integrally formed air intakes. Shield on 
drive end deflects air stream around bearings. Blowers used 
on type EP motors are malleable iron while those used 
on type JP motors are bronze. Blower design permits oper- 
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ation of motor in either direction of rotation on all except 
highest ratings. Two-piece diagonally split conduit box is 
screwed on a threaded nipple which is brazed to stator 
frame. Gasket is used between the two halves of the cast- 
iron box. Leads are brought out through nipple which is 
then filled with a flexible sealing compound. Ball bearings 
are prelubricated cartridge type and can be relubricated 
when necessary. Stator laminations are isolated from the 
air stream by inner frame which completely surrounds them. 
Stator and windings are triple-dipped in varnish, baked and 
a coat of special acid- and alkali-resisting varnish is then 
added. Rotor squirrel cage is cast aluminum. Drain plugs 
in end plates permit removal of condensation. Wagner 
Electric Corp., 6400 Plymouth Ave., St. Louis 14, Mo. 





CLOCK-SWITCH MOVEMENTS 


Equipped with UL-approved SPST switches rated at 10 
amp 115 volts or 5 amp 230 volts a-c, line of switch-clock 
movements are applicable to appliances and radios. Two 
types of timing functions are possible with the movements: 
(1) close circuit to load at end of preset time and (2) open 
circuit to load after a preset lapsed time up to a maximum 
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of 90 min. All models have a safety feature which autg 
matically opens the load circuit after 1 or 2 hr. Clock 
sweep-second hand. Self-starting electric motors, for opera 
ation on either 115 or 230 volts a-c, are readily demount ‘ 
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able. Standard dials, bezels and hands are available in dif” 
ferent finishes and colors or they can be styled to specificas Bp 
tion. Can also be obtained without mounting ring if desired, 
Setting controls can be placed for front or rear operation 
Units are 3.30 in. diam and 1-*%2 in. deep. The Sessions 
Clock Co., Timer Div., Dept. 3, Forestville, Conn. 4 










PUSH-BUTTON SWITCH 






Originally designed for a meter testing circuit, No. 5860 
momentary-contact push-button switch is also suited for 
other applications of a similar nature. Pressing push-button 
of non-shorting SPDT switch opens closed circuit and 
then closes open circuit as long as pressure is applied. 
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Heavy, positive-action spring on push-button avoids possi- 
bility of accidental pressure operating switch. Silver con- 
tacts are 4-in. diam and have a contact resistance of less 
than 0.002 ohms. Contacts and switching mechanism are | 
mounted on %-in. insulating bases. Potentials up to 3000 
volts d-c may be applied across the NO contacts without 
arcing. Switch is only 2 x 1 x 1-% in. exclusive of the 
pushbutton and may be mounted with two screws. Shall- 
cross Manufacturing Co., 10 Jackson Ave., Collingdale, Pa. 


HYDRAULIC COUPLING DRIVE 


Design of Hydro-Wynd hydraulic coupling eliminates 
inconsistencies in torque by automatically maintaining 4 
predetermined speed and torque without intermittent ad- 
justment. Applicable to drives on machinery for papef 
winding, roll winding, plastics winding and stirring, wife 
winding, chemical stirring and textile winding. Drive com- 
bines a hydraulic coupling with a planetary gear set, 
whose ring gear is fixed to the impeller or pump of the 
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MUSAB parts may be 


better than metal parts 
16 ONO 188 CXLEMSIVG 


A large family of technical ceramics, physical characteristics required for your 
under the trade name AlSiMag, is custom use. Characteristics of the more frequent- 
made into parts to fit individual require- ly used AlSiMag ceramics are accurately 
ments. These are versatile ceramics. You determined. They're shown on AlSiMag 
can choose the one that combines the Property Chart 501, sent free on request. 


FARRICATION COST: AISiMag parts 
are produced to your specifications. The 
material is machined in the unfired state, 
then converted to a very hard material 
by firing. Thus where parts of great 
hardness are required, they can gen- 
erally be produced in AlSiMag at a 
major saving in cost. Certain small and 
relatively simple shapes can be produced 
in large quantity on automatic produc- 
tion machinery at costs below that of 
any other material or production method. 


TYPICAL of 


AlSiMag CtRAnce 






Var ia ble 
Poor 





Com 
Pressive s 
trength 


ENGINEERING COOPERATION: Send 
vs your blue prints and an outline of 
your requirements. Our engineers will 
submit recommendations for economy in 
design and material. Test samples made 
to your specifications at reasonable cost 
enable you to check your design quickly 
and inexpensively. 
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AMERICAN LAVA CORPORATION 


4eore veat OF GEGRAIVC LER eevee 
CHATTANOOGA 5, TENNESSEE 





ROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-81 
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hydraulic coupling. Planet gear carrier is fixed to runner 
of coupling while the sun gear is fixed to the output shaft. 
In operation, automatic slip of coupling reacts with gear 
set against varying torque and speed requirements of the 
winding spool. As torque load changes, coupling changes 
output torque, rather than horsepower, directly proportional 














to load imposed; similar to action of hydraulic converters. 
Maximum horsepower of present clutches is 1.7 with an 
input speed of 1700 rpm. However, several clutches can 
be compounded to increase hp rating. Maximum per- 
missible speed is 1800 rpm; limited because of heat dis- 
sipation. Fluid is SAE 10 W motor oil. Largest coupling 
is 93% in. diam and 11 &% in. long. Shafts are 5¢ in. diam. 
Twin Disc Clutch Co., Racine, Wis. 


TACHOMETER GENERATOR 


Specifically designed for use in explosive atmospheres, 
Type E tachometer generator is available with either an a-c 
or a d-c output. Listed by UL for use in two classes of 
hazardous locations: Class I, Group D and Class II, 
Groups F and G. Generator is enclosed in a cast-iron hous- 
ing having four mounting feet. Housing measures approx- 
imately 10% in. overall and 4% in. diam. Stainless steel 
shaft is % in. diam with a machined flat for a gear or 






















coupling; extends 1% in. beyond the bearing support. 
Electrical connections is made in a terminal box tapped to 
take standard %-in. conduit. A-c generator, Model 758, is 
of the rotating magnet type suitable for speeds up to 5000 
rpm. Generators for operation at higher speeds on special 
order. Generator can be operated in either direction, but the 
associated indicator will always read in one direction. 
Model 750 d-c generator has a wound armature with com- 
mutator and brushes and can be operated at speeds up to 
2000 rpm in either direction. Associated indicator can be 
adjusted to read in either direction. Weston Electrical 
Instrument Corp., 614 Frelinghuysen Ave., Newark 5, N. J. 


TOTALLY ENCLOSED MOTORS 


Nonventilated totally enclosed Form BE motors are pro- 
tected against dust, acid or alkali fumes, corrosive liquids 
and gases, moisture and foreign material. Particularly suit- 
able for hoist applications. Motors are available in ratings 
up to 3 hp at 1800 rpm in NEMA frames 203-225 with 
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conventional mountings, NEMA C face and D flange 
mountings, round frame or with feet. Coils are group 
wound from vinyl-acetal insulated wire with no brazed or 









saldered connections between groups. Wound stators are 


varnish dipped and baked. Rotor has integrally cast alum 


inum bars. Frame, end shields and conduit boxes are graye 


iron. One-piece frame prevents distortion. Double-rows 
width ball bearing, sealed and prelubricated are used 
Crocker-Wheeler Div., Elliott Co., Ampere, N.J. % 


HIGH TEMPERATURE MAGNET WIRE 


Inorganic ceramic coating is overlayed with a fluorooarf 
bon to form insulation on Ceroc T high-temperature mage 
net wire which is capable of operating continuously af 
temperatures up to 250 C; under certain conditions up 
300 C. Wire has good flexibility, moisture resistaneg 
abrasion resistance and dielectric strength. Diameter is no 
greater than diameter of triple-coated synthetic enamel wifé 
of same size. Insulation on hairpin loop of wire immersed 
in mercury has a minimum dielectric strength of 1400 vpm 
a-c; after 24 hr in water, minimum is 750 vpm a-c. Mine 
mum insulation resistance of loop in water bath for 10 min 
is 20,000 megohms. Power factor in per cent at 1 me and 
25 C is 0.6; at 300 C, 0.8, Dielectric constant is less that 
3. Wire can be stretched 25 per cent and wound on its owf 
diameter without cracking the insulation. When stretched 
at a rate of 15 fps to breaking point there is no cracking 
although there may be a short bare space near break where 
insulation has tubed off wire. Wire is available in limited 
quantities in AWG sizes from 16 to 44; insulation thick 
ness varies from 1.5 to 0.50 mils respectively. Sprague 
Electric Co., 189 Beaver St., N. Adams, Mass. 


CAM RECYCLING TIMERS 


Designed to repeat a given contact sequence continu- 
ously, Series CM cam recycling timers consist of a syn- 
chronous motor, adjustable cam and SPDT snap-action 
switch. Motor drives cam through gear train and cam 
actuates switch arm. By adjusting cam and using differ- 
ent gear trains, timing cycles can be varied over a wide 
range. Cam is adjustable for ON-OFF cycles ranging 

























from 2 to 98 per cent of total time cycle. Fifty gear-and- 
rack assemblies are available as standard equipment and 
replacement is easily accomplished by removing a single 
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The York Water Economizer, equipped with Revere Copper and Brass Fittings to guard 
against corrosion and assure trouble-free operation, will save you up to 95% on water. 





OR many years Revere has furnished the York Cor- 

poration, York, Pa., with copper and brass for use in 
its air conditioning, refrigeration and heating equipment. 
Engineers at York tell us that during that time they have 
learned to depend on Revere Products for high quality and 
uniformity of metal, correct temper, and strict adherence 
t0 specifications. 

It was this satisfaction with Revere over the years that 
led York engineers to specify Revere Products for the York 
Water Economizer. The brass spray nozzles and copper 
Water and refrigeration tube with which this unit is 
‘quipped assure constant, trouble-free protection against 
that efficiency-destroyer which is ever-present when water 
and metals get together . . . corrosion. 

This is a mighty important thing for York, and a mighty 
‘mportant thing for present and prospective owners of air 
conditioning and refrigeration equipment. The York Econ- 
Omizer itself is a mighty important unit right now, too. 
For, with water a most critical item in many sections of 
the country, both from the standpoint of supply and dis- 
posal facilities, the York Water Economizer makes it pos- 
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TO OWNERS OF AIR CONDITIONING AND 
REFRIGERATION EQUIPMENT. . . 


Worried Over Water 








sible to save up to 95% of the amount of water normally 
required. On a typical installation of 100 tons of refrigera- 
tion capacity, for example, 17,100 gals. of water can be 
saved every hour of operation! 

York also uses Revere Copper and Brass products in its 
water coolers, for cooling coils, chilled water piping, and 
other component parts of its air conditioning systems. 

Perhaps there is a Revere Metal or alloy that you can 
use to advantage in your product. Why not call the nearest 
Revere Sales Office and see? 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, Ill; Detroit, Mich.; Los Angeles and 
Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.—Sales Offices in 
Principal Cities, Distributors Everywhere. 
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screw. Over 650 different time cycles from 4 rpm to ] 
revolution in 72 hr can be obtained from the 11 different 
timers in the series. Unit is applicable to process control, 
furnace heat control, defrosting, fan and blower contro} 
pulsing, refrigeration, flashers, testing equipment, jj 
burner control and solder pot control. Chassis measures 
3-46 x 2-%6 x 2-% in. Industrial Timer Corp., 15 


Edison Pl., Newark 5, N. J. 













MAGNETIC CLUTCH 


Designed for servos and other devices where rapid en- 
gagement and release is required, compact magnetic clutch 
has a capacity of 0.20 hp with an input of 3 watts. When 
electromagnet is energized, cork-faced driven disk js 
clamped between two driving members. For high torque 














Ever been 
haunted! by 
an"ERASURE GHOST’? 






transmission, driven disk is faced on both sides. Splined 
bore in driven disk permits easy coupling to the load. 
Non-rotating electromagnet with flange mounting elim- 
inates slip rings and auxiliary bearings. Driving plates 























The beauty of Arkwright Tracing Cloth is its per: are ventilated for rapid cooling. Maximum torque is 4 lb- 

manent translucency — built all the way through the in.; maximum speed is 3600 rpm. Input is 3 watts d+ 

cloth by a special process. Arkwright will take the or rectified a-c. Barber-Colman Co., Rockford, Ill. L 

heaviest erasures witholt “ghosting”. You can count 

on clear, clean prints from drawings on Arkwright SELF-LOCKING FASTENERS 

cloth years ae you make them. Locking action is produced in Nylock Special Fasteners | jy 
You can re-ink over erasures on Arkwright Trac- by a staked-in nylon insert which projects slightly beyond | 

ing Cloth without feathering or ‘blobbing”. You can the crest of the thread. As the fastener is run down on the t 

be sure there are no pinholes, thick threads or other mating thread, the nylon is compressed but not cut and grips | 0 


imperfections in the cloth to bother you. Every roll 
is carefully inspected before leaving the factory. 


Think a moment. Isn't it an unnecessary risk to put 
your important drawings on inferior tracing cloth or 
paper? A sample will show you the difference. Write 
Arkwright Finishing Company, Providence, R. I. 


the mating thread, wedging both threads together. Fas- 
teners will lock in any position and are therefore particu 
larly adaptable to threaded parts used for adjustments. 
When fastener is removed, nylon insert returns to original 
shape and fastener can be used again. Insert is centered 
in the threaded portion of fastener allowing installation 
from either side. In a standard vibration test, ™%4-in. hex 
nuts with the nylon inserts were placed on bolts extending 


=—_=:- oS fs 
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through oversize holes in an arbor and sleeve rig. Nuts 
were not tightened against the sleeve but only run on until 
14g in. of the bolt extended through the nut. Thus the locking 
device was the only factor which prevented the nut from 
turning when the arbor was struck with an electric hammet 
having a 65-lb thrust. None of the nuts moved on the bolts 
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CLEVELAND CONTAINER MOTORS 
: RELAYS 
LOW COST, SPIRALLY LAMINATED, PAPER BASE r 
NS- 
PHENOLIC TUBING. pamtaaes 
Manufacturers of radio and television receivers know ° 
. | the outstanding advantages of Cleveland Cosmalite* FANS 
s | on both performance and cost. : 
* rs * CONTROLS 
| | Designed to replace at a considerable saving the : 
. : . . e ° TELEPHONE 
i | ordinary phenolic and fibre tubing . . . its properties EQUIPMENT 
" | include great strength, low moisture absorption, high ° 
- | dielectric strength, low loss and good machineability. SWITCHES 
Made in lengths up to 812 ft. with types, diameters ° 
and thicknesses as desired. May be _ punched, BOBBINS 
notched, threaded and grooved to meet individual ° 
needs. TRANS- 
*Reg. U.S. Pat. Off. MITTERS 
Send for samples today and UeCLE VELAND CONTAINER (a 
investigate its PLANTS AND SALES — anne antes sary pethten, N.Y., Jamesburg, N. J. 
low cost possibilities for you. CANADIAN PLANT: The Cleveland Container, Canada, Lid., Prescott, Ontario 
: REPRESENTATIVES 
y NEW YORK AREA _ R. T. MURRAY, 614 CENTRAL AVE,, EAST ORANGE, N. J. 
NEW ENGLAND R. S. PETTIGREW & CO., 968 FARMINGTON AVE. 
n WEST HARTFORD, CONN. 
t CANADA WM. T. BARRON, EIGHTH LINE, RR #1, OAKVILLE, ONTARIO 
s 
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OakIl E metal-cleaning procedures can make an entire 
production operation easier, cheaper, quicker. Here are 
two examples: 


1. Pre-Paint Treatment Saves $800 Monthly That's what 
an electrical manufacturer credits to the OAKITE Crys- 
Coat PROCESS, which simultaneously cleans and _ phos- 
phates metal surfaces 


2. New Brass Cleaner Makes Big Savings A large electro- 
plating job shop cleans brass with a new Oakite formula 
that minimizes tarnishing and rejects; cleans so well that, in 
many cases, a copper strike is dropped from the plating cycle. 


PREF Write Oakite Products, Inc., 18H Thames St., 
New York 6, N. Y., for the new 44-page booklet 
"Some good things to know about Metal Cleaning’’. Subjects: 


Machine cleaning Tank cleaning Electrocleaning 


Pre-paint treatment Pickling Paint stripping 


Steam-gun cleaning Burnishing Rust prevention 


Technical Service Representatives in Principal Cities of U. S. & Canada 


SPECIALIZED INDUSTRIAL CLEANING 
MATERIALS » METHODS + SERVICE 


KI wenn 2G uO te 


oF BE I ILO RR ME AIR REE SA ae SR 


YOUR OUTPUT! 


va 00S USE OUR FACILITIES 


cal assemblies, parts or finished products from small 
to medium sizes. Our plant is well equipped and 
skilled in quality production of Stamped, Drawn or 
Machined Parts; and to do Plating, Painting and 


Assembling. 


production 
probleme 7 


CALL POPPER 
J. Ss. POPPER, (Kx. 


méEeTraL PrmrRoouvuc rT 
222 NINETEENTH ST., UNION CITY, N. J. 


Write for bulletin or send 
blue prints with quanti- 
ties of items you need. 


after 1 hr of vibration. Nylon insert has low moisture ab. 
sorption and is therefore unaffected by water; insert will 
withstand temperatures from —70 to 300 F: also unaffected 
by commercial solvents, alcohols, gasoline, oils and boiling 
40) per cent caustic soda. No deterioration with age, will 
not dry out or shrink, and is funginert. Inserts are avail. 
able in any special threaded fastener to specification, The 


Nylok Corp., 475 Fifth Ave. New York 17. 


CUT-OFF REGISTER CONTROLS 

Line of one-way cut-off regis- 
ter controls are designed to ac- 
curately and automatically cut, 
punch or perforate a web of pre- 
printed material so that the 
printed matter consistently ap- 
pears at the proper point. Correc. 
tions may be applied to contin- 
uously-fed cutting machines 
through a solenoid-operated ratch- 
et device or a differential gear 
driven by a small motor. Inter- 
mittently-fed cutting machines 
usually have correction applied 
through a_ solenoid-operated latching mechanism. To 
simplify the selection of this type of control, line 
consists of just two panels where heretofore five were 
required to cover the same range of applications. 

One panel utilizes a thyratron output tube and is applicable 
on those machines where a cam-operated automatic reset 
switch determines length of time that correction is applied. 
Where machine timing is not desirable, other panel may 
be applied. Latter control utilizes an electron tube output 
and has an electronic timer circuit built into the panel. 
Both controls have relays mounted on panel but can be 
used to handle an external relay or solenoid directly. Panels 
include voltage regulator tubes to compensate for varia- 
tions in line voltage, and have built-in light source power 
supplies. Complementing the panels are three web scanners 
two of which can be placed into restricted space since they 
measure 3 x 2% x 2 in. Scanners have plug-in connection 
to the panels requiring no additional wiring. Types avail- 
able operate on reflected light only, or on both reflected 
and transmitted light. Apparatus Dept., General Electric 
Co., 1 River Rd., Schenectady, N. Y. 


AUTOMATIC SPEED CONTROL 


In conjunction with manufacturer’s line of P.I.V. vari 
able-speed drives, automatic electronic speed control can be 
used to: synchronize separate machines; control drive 


beams, feed rolls, take-up and pay-off reels to mé Lintaill 
constant tension in materials while drawing, coating, i 
pregnating, extruding and laminating; and for timing 
operating cycles. Control is effected by electronically ampli- 
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fied signals that operate an electric motor mounted on th 
D ) Y 0 T K N ¢ TH 9 variable-speed gear reducer. Two potentiometers are cons 
. nected to form a bridge circuit. Difference in voltage 

caused by movement of potentiometer installed in the output 

actuates motor and changes the control screw on drive — 

= f h ata Pp | L 0 T L : G K T Other potentiometer aan with control screw and coal 
CAN IMPROVE YOUR PRODUCT system to change speed until bridge circuit is in balance) 

| Variable-speed drives are available in eight sizes from 1 tg 

» « .add attraction—safety—service ? | 25 hp with ratios to 6:1; sixteen standard types including 


plain, motorized, single- and double-reduction geared units) 

ee — | for horizontal and vertical mounting. Link-Belt Co., 307) 

uns @ all de N. Michigan Ave., Chicago 1. 

— what it will cost ; 
7 CARBON PILE VOLTAGE REGULATOR 


THIS MAY BE THE ONE . ae on sant = — a 
egulator wi intain a constant voltage output on a 30-5 
acc F volt, 100- to 400-amp d-c aircraft generator over its range 
© BA tides > —— of speed and load. It weighs 2.75 lb. Rated at 90 watts,% 
ote © Rugged regulator has a carbon stack resistance range of 1.25 to® 
any ye a — 997 : 35 ohms. Unit will carry an overload current of 15 amp™ 
‘ through the carbon stack for 1 hr. When two or more” 
SAMPLES <a generators and regulators are operated in parallel, equal” 
for design purpose 

NO CHARGE 


N, E W! SHANDBOOK OF PILOT LIGHTS.” 


Write us on your design problems. 
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Foremost Manufacturer of Pilot Lights 


The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. 










load division is maintained. Regulator armature friction 
is reduced by use of a single leaf cantilever spring which 
bears on a polished surface. Molded ceramic insulator 
holds carbon contact and reduces heat transfer from stack I 

































































to spring. Carbon disks have small OD, but are thick 0 
enough to permit lapping smooth and parallel to within 0 
0.0004 in. Integral cast housing and an anchored armature ¢ 
reduce weight and the effect of vibration and acceleration f 
on the controlled voltage. Ring of temperature compensated 0 
steel alloy magnetically compensates for changes in ambi- e 
ent temperature from —55 to 71 C. Westinghouse Electric ul 
Corp., P. O. Box 511 Wood St., Pittsburgh 30. : 
n 
0 
$ BACKED BY 50 YEARS CABLE CONNECTORS 
EXPERIENCE IN BUILDING 
ELECTRICAL EQUIPMENT Series of 34-in. die-cast connectors 
wi? Available in a wide range of electrical and for attaching armored electrical 
mechanical characteristics — regularly built > ; ° S 
in sizes 3 to 10 HP in standard speed cable to %-in. openings in motor ; 
ranges, single phase capacitor type, two as - « a a aon , 
phase and three phase induction motors. Su- housings and castings of various | 
perior quality . . . low temperature rise. wall thicknesses are made of alum- \ 
Standard AC motors... or AC . es é . eta b 
motors designed and custom inum. Designated as LN, series 1 
built to moet your specifications cludes connectors for various ma- r 
at regular or slightly increased : é 1. 
prices. terial thicknesses from %4 to 42 if. : 
Capacitor induction motors devel- ® = rare s . 
oped to replace repulsion induction Can be installed after Ww iring ha " 
motors . as —o sealed been completed without tapping oF at 
starting relays available. ° 
DC matere—stenderd or conten using locknuts. Connectors are ne N 
built to your specifications—are it Ss. eac i yroov 
available from 1 to 50 HP. ... TN > o os parts, each with a g . 
drip proof . . . constant or ad- } lip which engages the edge and i- 
justable speeds. ; ace fs V-in. 
Partial motors—both AC and DC . 4 side surface of a standard Ks 
—can be furnished to your speci- opening. Operating on the principle of a cam-wedge, com- 
reseigen | nectors grip tightly when two standard machine screws afe 





| tightened. 

Threaded-type 90-deg connector for 34-in. armored elec 
trical cable is also available. Model 238T connectors ame » 
also installed after wiring is completed since it is not 












ve uee aad DC mito and motor geuorator sel 
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Now... At last-/... 


4 PLATE CIRCUIT POWER RELAY 


RELAY IS TWO RELAYS IN ONE 


NEW CLARE 





Side view of typical 
CLARE Type ‘'CP”’ 
Power Relay. 


It takes one watt or more to operate an 
ordinary power relay; hence, it has to be 
operated from a sensitive relay or a high- 
current tube. This new Type “CP” Power 
Relay, truly two relays in one, will operate 
on less than 200 milliwatts—with, for 
example, a 6,500-ohm coil. Will operate in 
the plate circuit of any triode, including 
miniatures. Simplifies equipment; saves 
money and space; will outwear several 
ordinary power relays. 


SALIENT FEATURES 


Sensitivity. Pickup current can be as low 
as 3 milliamperes—with a 12,000-ohm coil. 


Marginal operation. Dropout current can 
be as high as 58% of pickup current. 


Heavy load capacity. D. P. D. T. contacts 
conservatively rated at 10 amperes, 230 
volts, a-c; proved by one million operations 
at 30 amperes inrush, 10 amperes break. 


No contact bounce. 


i ghad 


Interlock contacts. A single-pole interlock 
can be provided, if required. 


Fast operation. Operate time can be as 
low as 30 milliseconds. 


Heavy insulation. Minimum of one-half 
inch creepage over exposed areas. 


Convenient terminal facilities. Screw ter- 
minals recessed in terminal block in or- 
derly array. No separate terminal board 
needed. 


Versatile mounting. Front, back, or sur- 
face mounting. 


Long mechanical life. 25 million opera- 
tions, without readjustment. 


Long operational life. One million opera- 
tions at rated contact load, without read- 
justment. 


No pigtails to break. On test, the long 
flexible contact springs have exceeded by 
100 times the normal life expectancy of 


Front view showing 
convenient terminal 


arrangement. 





pigtail connections, commonly used on 
power relays. 


Wide choice of coils. Like other Clare 
relays, this relay is custom-built to fit the 
application. Our engineers can choose 
from hundreds of different coil specifica- 
tions the one best suited for the job. 


For complete information 


send for Clare bulletin No. 113 


CLARE sales engineers are at your service to 
help with your individual relay problem. Lo- 
cated in principal cities, their expert knowl- 
edge of relay problems is readily available. 
Look in your classified telephone directory or 
address: C. P. Clare & Co., 4719 West Sunny- 
side Ave., Chicago 30, Ill. In Canada: Cana- 
dian Line Materials Ltd., Toronto 13. Cable 
address: CLARELAY. 


CLARE RELAYS... 


First in the Industrial Field 
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HOOVER BALL BEARINGS 


The photographs reproduced above are magnified 
one hundred times so you can see the difference be- 
tween ground, polished and honed raceways. The 
process and the special machines for the honing 
operation are exclusive, patented, Hoover develop- 
ments. Honing by Hoover goes far beyond grind- 
ing and polishing to achieve a surface that assures 
amazing quietness plus 90 per cent longer bearing 
life. . . 30 per cent greater load capacity. That's 
why Hoover Ball Bearings are the choice of dis- 
tinguished American manufacturers of fine ma- 
chines and equipment. 


The Hoover Engineering Manual will be mailed 
free to engineering and purchasing executives re- 
questing a copy on their business letterhead. 


THE ARISTOCRAT 


necessary to screw the connector in the tapped hole. Unit 
is made with three parallel ridges or serrations on the lip 
of each of two parts; serrations match standard % in. IPS 
female threads in switch boxes and motor housings, By 
tightening two machine screws joining the two parts, sere 
rations engage threads for a firm connection. The Unie 
matic Corp., 52 E. Centre St., Nutley, N. J. 


SENSITIVE ELECTRONIC RELAY 


Power amplification of 
Aminco electronic relay using 
a grid-controlled thyratron 
with a mercury relay is 200,- 
000,000. High gain enables 
use in conjunction with very 
light pressure contact-making 
instruments, high-resistance 
circuits with low current, 
thermal sensitive _ resistors, 
photocells, liquid-level con- 
trols without floats, and ther- 
moregulators. Maximum sen- 
sitivity is 3 microamp, mini- 
mum 1 ma a-c, as set by potentiometer control. Unaffected 
by line variations of +10 per cent. Power contacts are 
SPST, convertible from NO to NC by a built-in switch. 
Other contact arrangements up to DPDT available. Unit 
includes a NO power relay contact for fail-safe operation. 
Contact ratings are 30, 20, 10 amp for 125, 250, 500 volts a-c 
and 5, 2.5 amp for 125, 250 volts d-c noninductive load. 
Decrease in ratings for inductive loads. Control-circuit po- 
tential is 6 volts a-c, open circuit. Maximum length of ex- 
ternal control-circuit leads is 2000 ft for a minimum set- 
ting of sensitivity control based on cable having a capaci- 
tance from wire-to-wire or wire-to-shield of 5 mmf per ft. 
Closure time of relay is 0.4 sec, independent of external 
control resistance. Unit is isolated from line, and ground- 
ing is optional. Unit has to be mounted vertically. Power 
required is 117, 208 or 230 volts, 60 cycle, 17 volt-amp. 
Chassis measures 57% x 2% x 7% in.; gray-hammerloid 
finish enclosure available. American Instrument Co., Inc., 
8040 Georgia Ave., Silver Spring, Md. 


VARIABLE-SPEED CLUTCH PULLEY 


Automatically controlled by speed, clutch pulley has a 
variable engaging speed from 150 to 700 rpm. Clutch is 
operated by centrifugal force. In one of two pulley halves 
which operate along a central shaft are four channels con- 


taining aluminum or steel balls. When speed is increased 
from zero to engaging speed, the balls travel up the chan- 
nels and push the pulley halves together which forces the 
belt outward from the shaft to automatically change ratio. 
Similar pulley operated by spring action is used on driven 
shaft. Performance, reduction or acceleration of starting, 
and running speeds can be varied by using different size 
and number of steel or aluminum balls. By placing alum 
inum balls in lead position with steel balls next, fastef 
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For the Answer to Your Insulation Problem 


VARGLAS SILICONE. That’s the insulating sleeving and tubing— 
pioneered by Varflex—that takes temperatures ranging from 500° F 
above to 85° F below in its efficient, resistant stride. Lead wire and 
treated cord too. 


VARGLAS TUBING IMPREGNATED WITH GENERAL ELECTRIC 
PERMAFIL. Tough, flexible, heat-resistant—available in coils. Premium 
tubing at a reasonable price. 


VARGLAS SLEEVING AND TUBING. Numerous types and grades—in- 


cluding synthetic treated, varnished, lacquered, saturated, litewall and 
others. 


VARGLAS NON-FRAY SLEEVING. Three types—may be subjected to 
temperatures up to 1200° F—for applications where dielectric require- 
ments are not primary. 


VARFLO TUBING AND SLEEVING. New, low-priced — for applications 
where unusually high temperatures are not a factor. A real economy line, 
this. 


VARFLEX COTTON TUBING AND SLEEVING. Varnish or lacquer im- 
pregnants — for applications where Fiberglas products are not required. 


SYNTHOLVAR EXTRUDED PLASTIC TUBING. Low temperature flexibil- 
ity—high dielectric and tensile strength—made from a standard formula- 
tion of vinyl polymers. 


SAMPLES? All you want with 
our compliments. For free 
folder of our com- 


plete line, just clip en ee Se ee ee Se 
and mail this 


coupon. VARFLEX Corporation, 309 N. Jay St., Rome, N. Y. 


Please send me information as well as free samples of your 
electrical Sleeving and Tubing. 


VA R F L E X ! am particularly interested in samples suitable for... 
CORPORATION Sa iicinininnie econ siteipininsteiodaia 
I cscisieiicicinenseiteietiaeedl pestis -inaanbaiait 
MAKERS OF ELECTRICAL INSULATING City anna anennnn anne State 
ace eta a Sac 
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Wire unevenly wound 
because of loose 
flange cocked at 
angle on core. 


3. 

Turns badly crowded 
because two loose 
flanges moved closer 
together before 
winding. 


2. 

Part of windings 
came off when loose 
flange slipped off 
tube. 


ANCHORED 
FLANGES 
Sms ied 
Pry Me led 

















erances, 


stronger. 


combinations. 


Send for Samples 
and prompt estimate on any quantity 
made to your specifications. 


PRECISION PAPER TUBE CO. 


2035 W. Charleston St., Chicago 47, Ill. 
Plant #2: 79 Chapel St., Hartford, Conn. 
Also mfzs. of dielectric paper tubes 


Flanges securely locked on 
plastic-coated tube to avoid 
crowded turns and 
to keep wire from 
slipping off form. 
Coils are thus 
wound to closer tol- 
with far 
fewer rejects. Plas- 
tic coating on tube 
improves insulation, 
makes bobbin 
Bobbins made 
round, rectangular, square— 
any size, of dielectric Kraft, 
fish paper, cellulose acetate, 











starting speeds can be obtained. Only 7%-in. diam clutch 
is available at present; can be adapted to shaft sizes from 
4 to 1-&% in. diam. Unit will handle A, B and C section 
belts up to 1% in. widths. A 50-hp load was transmitted 
with an experimental 12-in. pulley and 1 34-in. belt width, 
Ratio change of 7¥%-in. pulley used with idler is 234:1; 
when used with companion pulley, ratio is 7:1. The Driy- 


Way Lite Co., P. O. Box 2850, Denver, Colo. 
DUSTPROOF ELECTRIC COUNTER 


Effective protection against moisture, dust and other 
atmospheric conditions is provided in this totally enclosed 
electric counter. Unit consists of a standard electric counter 
built into a gasket-sealed cast-aluminum case with cement- 
sealed plastics window. For convenient wiring a connec- 
tion compartment, isolated from the counter itself, is cast 
right into the case. Counter is actuated by any suitable 














electric switch, relay or photo-electric unit and may be 
located at any distance from the actual source of count. 
Current required by the continuous-duty coils is approxi- 
mately 4 watts. Rated at speeds to 600 cpm. Finish is 
gray wrinkle. Overall dimensions: 4-%4 x 3-54 x 4-% in. 
Furnished with four or six number wheels, key reset, knob 
reset or non-reset, for any voltage up to 220, a-c or d-c. 
Production Instrument Co., 710 West Jackson Blvd, 
Chicago 6. 


SUBMINIATURE, MINIATURE TUBES 


Three new subminiature tubes, 5645, 5646 and 6BF7- 
6BG7 are respectively medium-mu, high-mu, and double 
medium-mu triodes. Type 5645, suitable for Class A oper- 
ation, is 1.3 in. long and 0.31 in. diam. Under typical oper- 
ating conditions tube will have gm of 2700 micromhos and 
a mu of 20. Maximum rated plate dissipation is 1 watt and 
rp is 7400 ohms. Type 5646, suitable for Class A or re- 
sistance-coupled amplifier applications, is 1.3 in. long and 
0.3 in. diam. Under typical operating conditions the tube 
will have gm of 2400 micromhos, mu of 70 and rp of 29,000 
ohms. Maximum rated plate dissipation is 0.3 watt. Both 
tubes have 6.3 volt 150-ma heaters and flexible leads. 
Type 6BF7-6BG7 double triode is available with pigtail 
leads or short pins and measures 0.400 in. diam, 1% in. 
long. Separate cathodes for independent operation. In 
operation with 100 volts on plate, each section has gm of 
4800 micromhos, mu of 35, Cer of 1.5 mmf, Cex of 2.0 mmf 
and Cx of 1.0 mf. Radio Tube Div., Sylvania Electric 
Products Inc., 1740 Broadway, New York 19. 

Five new miniatures 5749, 5750, 5725, 5726 and 5686 
have special heater construction for intermittent operation. 
Type 5749 is a remote cut-off pentode with a low Cep for 
rf and if amplifiers. Characteristics: gm is 4400 micromhos 
and Ip is 11 ma. Type 5750 is an rf pentagrid converter 
with a gm of 475 micromhos; Type 5725 is a semi-remote 
cut-off pentode for use in gated amplifiers, gain-controlled 
amplifiers, delay circuits and mixer circuits; control and 
suppressor grids can be used independently. Twin diode, 
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INSIDE COATING 


EXPOSED TO 10% 
SULFURIC ACID 


. | | CONVENTIONAL 
CONVENTIONAL : 
SUPERCLAD J} CONVENTIONAL Bie ony ENAMEL 


STILL GOOD AFTER Destroyed in less than 1 day! 


34 YEARS / 


' Destroyed in 2 days! 


ae 


Peery 


opens NEW FIELDS...NEW PROTECTION... 
FOR APPLIANCE FINISHES! 


Alkalies, acids and other chemicals can play havoc with the toughest of 
ordinary finishes. The photographs above show two-coat systems on black 
iron buckets, using conventional appliance enamels, air-dry and baked 
... and SUPERCLAD. See what happened when the buckets were filled 
with 10% caustic soda and 10% sulfuric acid solutions! 

The air-dry enamels were destroyed in less than 1 day. The conven- 
tional baked enamels were destroyed in 2 days. SUPERCLAD has witb- 
stood 10% caustic and 10% acid solution for OVER 314 YEARS! 

This remarkable resistance opens the way to new, 
lasting protection for many types of products. If you 
want beauty, elasticity, resistance to chemicals . . . 
humidity .. . abrasion . . . impact—YOU WANT 
SUPERCLAD! Get the full story on this and other 
outstanding Sherwin-Williams Appliance Finishes. 

Write The Sherwin-Williams Co., Industrial Division, 
Cleveland 1, Ohio. 


*Trade-Mark 


SHERWIN-WILLIAMS SUPERCLAD sw 


FINISHES 


APPLIANCE FINISHES func. 


ANOTHER PRODUCT OF SHERWIN-WILLIAMS INDUSTRIAL RESEARCH 
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COMMUTATORS 
GIVE TOP PERFORMANCE! 


Nepco Commutators are built to do your 
job the way you would like to have it done. 
All our new methods and special machinery 
have been designed to make your dream 
of a perfect Commutator nearer realization. 


lf your production demands higher 
speeds, closer tolerances, quicker mounting 
and better quality Commutators, you will 
find Nepco a capable and dependable 
supplier. 

Send us your specifications and quantity 
needed and we will send you our proposal. 


THE Ahi edule PRODUCTS COMPANY 


and Des Lise. Prec 
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5726, for use as an AM-FM detector, AVC rectifier or 
low-current power rectifier, has a high perveance; heaters 
are internally connected. Pentode power amplifier, 5686 
can be used as a Class A af power amplifier or Class C rf 
amplifier up to 160 mc. Tube has multiple leads on cathode 
and screen grid to facilitate rf bypassing at high fre- 
quencies. Power output is 5.25 watts at 125 mec or Class A 
audio power output of 2.7 watts. Tube Div., General Elec- 
tric Co., Syracuse, N. Y. 


SYNCHRONOUS TIMING MOTORS 


Self-starting synchronous timing motors have output 
speeds from 1 to 60 rpm with starting torques from 40 to 
0.67 oz-in. and synchronous torques from 30 to 0.5 oz-in. 
respectively. External movements are available with output 
speeds of 1 revolution in 10, 15 and 30 min; 1, 12 and 


24 hr. Self-centering fields and squirrel-cage gear train 
assembly prevents misalignment. Housing is made of cop- 
per; gears are hobbed from brass with exception of high- 
speed gear which is a linen phenolic laminate. Unit 
measures 2-%6 x 3-M%4 x 1-7 in. Electyme Motor Products 
Corp., Dept. EE, 565 W. Washington Blvd., Chicago 6. 


EXPLOSION-PROOF POWERSTATS 


Variable transformers, Powerstats, in explosion-proot 
enclosures provide a safe means of obtaining a continu- 
ously-adjustable source of a-c voltage in hazardous areas 
where a small arc or spark could cause an explosion, En- 
closure will withstand internal gas or vapor explosions 
and prevent ignition by an internal spark, flash or ex- 
plosion. Units are UL-approved for Class 1, Group D 


service. Various types are available in 115- and 230-volt 
ratings for single-phase operation. Type X-1126 shown is 
rated 115-volt 50- or 60-cycles 1-phase input with 0 to 135- 
volt 12-amp output. The Superior Electric Co., 443 Laurel 
St., Bristol, Conn. 


RUGGEDIZED TUBES 


Five types of specially designed electron tubes will 
withstand severe vibration and shock. Included in the 
five “ruggedized” tubes are: 6X5WGT, full wave rectifier; 
6L6WGA, beam power amplifier; 28D7W, double beam 
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When SPEED NUTS stepped into the picture 

for a manufacturer of television antennas, things 

began to happen— 

* Material costs dropped $9.60 per thousand 
fasteners... 

¢ Assembly time costs came down 60% ... 

¢ Shipping damage was reduced because SPEED 
NUTS do not vibrate loose—units arrived 
intact... 

¢ And, because SPEED NUTS are self-retaining, 
erection time of antennas was cut 30%! 

All these benefits were gained by Twin-Vex 


THE SPEED NUT WAY: 12 Prevail- 
ing Torque (drag fit) SPEED NUTS 
replace 24 nuts and lock washers in 
old assembly. They're fast and easy 
to apply at factory and provide 


Meinl ca Lola 


WITH THE TV ANTENNAS 


Company, Philadelphia, when they switched to 
SPEED NUT brand fasteners. Similar advan- 
tages can be yours. You can make sure by sub- 
mitting your product for a thorough Fastening 
Analysis. Ask your Tinnerman representative 
for details. Also, write for your copy of 
“Savings Stories” booklet of actual case his- 
tories. TINNERMAN PRODUCTS, INC 
Cleveland,Ohio. In Canada: Dominion Fastene_ 
Limited, Hamilton. In Great Britain: Simmons, 
Aerocessories, Ltd., Treforest, Wales. 


THE OLD WAY: 12 wing nuts and 12 lock 
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advantages: multiple parts handling, slow 
production rate, parts loss throughout vibra- 
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-Compare forresults! 
:Compare for price! 
and you will choose 
Me, the GREEN 
. a ‘ . 


oe, ENGRAVER 
Gy 


4 The Green Engraver of- 
fers great speed and con- 
venience. 


Quickly cuts up to four lines of letters from 3/64” to 1” 
on curved or flat surfaces whether made of metal, plas- 
tics or wood . . . operates by merely tracing master 
copy—anyone can do an expert job. Special attach- 
ments and engineering service available for production 
work. Just the thing for radio, electronic apparatus 
and instrument manufacturers. Write today for details. 


For quality engraving on 
e Panels e Scales e Name Plates 
e Lenses e¢ Molds e Dials e Instruments 




























only $215* Wee 
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. . - also does routing, profiling and 
three dimensional modeling. 














*Price does not include master type and special work holding fixtures. 


Gan GREEN INSTRUMENT CO. 
382 Putnam Ave. Cambridge, Mass. 






















































A NEW Timer Relay 








RACTICALLY non-breakable, 
steel-clad Durakool “fixed time”, 
Timer Relay with mercury to mercury 
contact operates in “'sealed-in" hy- 
drogen under pressure. Tamper-proof 
delays available from .15 to 20 
seconds in either normally open or 
normally closed actions. Millions of 
contacts assured. 


No false contacts 
No chatter 





Quiet in operation 


+ + + + 


Eliminates double contact- 






ing or breaking of circuit 





Send for bulletin 800 
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STEEL MERCURY 


Kan 


See Telephone directory for local distributor 
or write 


DURAKOOL, INC.—Elkhart, Indiana 

































amplifier; 6SL7W, high-mu duotriode; and 6SN7W, med- 
ium-mu duotriode. Electrical characteristics and circuit 
applications of these tubes are similar to corresponding 
standard types but physical design of tube structures has 
been modified. Sylvania Electric Products Inc., 1740 
Broadway, New York 19. 


SMALL WIRE TERMINAL BLOCK 


For use with small wires only, Type E terminal blocks 
will accommodate gages up to AWG 18 stranded and 16 
solid. Two wires can be securely clamped into position 
with positive contact by inserting stripped wires between 





clamping members and tightening one screw. Eliminates 
all need for lugs, looping or hooking of wires. Body of 
terminal block is molded from a general-purpose thermo- 
set. Any number of terminals per block from 1 to 22. 
Screws rest in blind hole to prevent shorting. Curtis De- 
velopment & Mfg. Co., 3266 N. 33rd St., Milwaukee 16. 


STUD-TYPE VIBRATION ISOLATORS 


For use in compression or shear, stud-type vibration 
isolators, Finnflex, effectively dampen transmitted vibra- 
tions. Each mount has a rubber cylinder rigidly bonded to 
steel end plates to which studs are welded. One stud can 
be bolted to a foundation, the other to a piece of equip- 
ment. Rubber is bonded to the metal with a_ breaking 
strength of at least ten times the working load. Available 


in 44 different sizes for load ranges from 1 to 270 lb per 
mount. Isolators are applicable to small motors, radios, 
switches, air conditioning and lighting equipment and sen- 
sitive instruments. Finn & Co. 2850 Eighth Ave., New 
York 30. 


SPEED REDUCER 


Made in six sizes with capacities up to 28.5 hp, Torque- 
Arm speed reducer has a fixed ratio of 15:1 and can be 
driven by an electric motor through any V- or flat-belt 
drive; any output speed from 13 to 133 rpm can be ob- 
tained through the use of stock sheaves. Containing 4 
double train of helical steel gears, reducer mounts directly 
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will your LOOK INTO ALUMINUM 


produce savings like these? 


SOMEONE IN COMMUNICATIONS looked into aluminum 
years ago and learned from Alcoa that a tube shield 
can be formed in a split second as an Alcoa Aluminum 
Impact Extrusion. Formed from a slug in a single 
stroke of a punch. 

Savings resulted immediately and today, improved 
versions are still cutting costs for radio and TV 
manufacturers. 

By impact extrusion, Alcoa can produce almost any 
symmetrical hollow shape, up to a considerable size. 
Parts where you need electrical conductivity, as in radio 


equipment. Appearance, as in apparatus housings, 
light weight and strength, as in aircraft equipment. 

If you’re looking for savings, look into Alcoa 
Aluminum—one of the electrical industry’s most ver- 
satile and workable materials. And look to Alcoa for 
alloy knowledge, willingness to investigate your prob- 
lem, and for outstanding plant facilities to make your 
look into aluminum pay off. 

As the first step, call your nearby Alcoa sales office 
today, or write ALUMINUM COMPANY OF AMERICA, 
2165H Gulf Building, Pittsburgh 19, Pennsylvania. 


INGOT * SWEET & PLATE * SHAPES, ROLLED & EXTRUDED + WIRE + ROD * BAR > TUBING + PIPE + SAND, DIE & PERMANENT MOLD CASTINGS + FORGINGS + IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS + FABRICATED PRODUCTS + FASTENERS + FOIL + ALUMINUM PIGMENTS + MAGNESIUM PRODUCTS 


AUGUST 1950 











me UNIVERSAL 


1540 EAST FIRST STREET 


150 


ntricate 


“Design 


Precision molding of intricate design in pro- 
duction-run quantities is but one of the ad- 
vantages of Universal Porcelain Insulators. 
Additional advantages include a high dielec- 
tric factor, strength to withstand physical and 
thermal shock, resistance to heat, cold, 
moisture, fumes and most acids; sturdiness to 
stand up and deliver years of efficient service 
under all kinds of conditions. 


If you require these advantages in the insula- 
tors you use, a Universal engineer will be glad 
to consult with you. No obligation, of course. 
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GREY IRON GASTINGS 
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ONE OF THE NATION'S 
LARGEST AND MOST MODERN 
PRODUGTION FOUNDRIES 


AP 


-\* 


ESTABLISHED 1866 


THE WHELAND COMPANY 


FOUNDRY DIVISION 


MAIN OFFICE AND MANUFACTURING PLANTS 
CHATTANOOGA 2, TENNESSEE 








CLAY PRODUCTS CO. 
SANDUSKY, OHIO 


to driven shaft with steel locking collars on both sides of 
the unit. Different bushings can be keyed into sleeve to 
adapt unit to any desired shaft size. An arm with a turn- 
buckle anchors the reducer and provides adjustment of 
belt tension; no sliding motor base, foundation or flexible 
coupling is needed. Back stop is available for installation 
on input shaft when it is necessary to prevent reversal. 





Shafts are supported by annular deep-groove ball bearings. 
Gears and bearings are splash lubricated. Neoprene seals 
protect entire unit against oil leakage. Applications in- 
clude conveyors, bucket elevators, agitators, mixers, feed- 
ers, and processors. Largest unit measures 8-74 x 15-% x 
21-% in. Dodge Manufacturing Corp., Mishawaka, Indiana, 


RELAY WITH MAGNETIC ARC BLOW-OUT 


D-c current-carrying capacity of relay contacts is in- 
creased by incorporating two Alnico magnets that blow are 
away from current carrying elements and prevent contact 
burning. Contact load is 5000 watts, or 20 amp at 230 volts 
d-c. Continuous-duty coils are available for any a-c or d-c 
voltage up to 230 volts. Contact arrangements include: 
NO, SPST double-break contacts and NO, DPST. Lower 
capacity auxiliary contacts can be provided. Contact carrier 
is full floating and gives clean wiping contact motion. 





Stranded soft copper pigtails shunt hinge eliminating current 
flow through hinge. Corrosion resistant coin-silver contacts 
are %g-in. diam oval shape. Molded phenolic terminal board 
and bobbin. Coil is random wound triple-enamel-coated mag- 
net wire. Potter & Brumfield, Princeton, Indiana. 


SYNTHETIC COMPOSITION MATERIAL 


Combining many of the characteristics of both syn- 
thetic rubber and plastic, Roylalite is available in flat 
sheets and may be formed into intricate shapes; sawed, 
sheared, drilled, punched, sanded, sewed, cemented and 
polished. Forming can be done on light equipment such 
as a press that will deliver 5 to 10 psi and vacuum equip- 
ment that will deliver 26-in. vacuum. Stock is heated to 
280-300 F for forming. Almost any color can be produced 
from white through pastels to black. Finish may be 
smooth, grained or patterned, and will remain during form- 
ing unless intentionally pressed out. Hardness and flexibility 
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wat NO EXTRA COST 


MIRAGLAS TUBINGS and SLEEVINGS, woven of fiberglas 
yarn, provide the ultimate protection against overloading, ex- 
treme high or low temperatures, moisture, corrosive acids, 
fumes, vapors, oils, general dust and dirt... they won't rot, 
have high tensile and dielectric strength and great flexibility 
...and they cost no more than cotton sleevings and tubings. 
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temperature applications where dielectric strength 
is not a factor 


; DOUBLE SATURATE ; 
: ta : ud is similar to Standard but 


with a dielectric rating up to 1500 volts 
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MIRAGLAS BRAIDED SLEEVINGS, of continuous filament Take note of the name MIRAGLAS 


fiberglas yarn, are available untreated or impregnated to - +. it stands for the ultimate in fiber- 
glas electrical insulations . . . TAPES, 








prevent ends from fraying, in two average wall thicknesses: 

. ” with inside di ters from 1/16” to 1/2” TUBINGS, SLEEVINGS, COROS, CLOTHS, 
008 and .006” with inside diame ETC. Write today for details and char- 
in 1/16” increments (there is no 7/16” I.D. sleeving). acteristics. 





A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED BING, TAPE AND CLOTH + INSULATING PAPERS 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS + FRIGTION TAPE AND SPLICE + TRANSFORMER COM 
POUNDS + FIBERGLAS SATURATED SLEEVING = ASBESTC S Siét AND TAPE + VARNISHED CAMBRIC-CLOTH AND 
TAPE * MICA PLATE, TAPE, PAPER, CLOTH, TUBING = FI >LAS BRAIDED SLEEVING « COTTON TAPES, WEBBINGS AND 
SLEEVINGS + IMPREGNATED VARNISH TUSING + INSUi4 7 VAPNISHES OF ALL TYPES « EXTRUDED PLASTIC TUBING 
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If you design, specify, maintain 
CaN eiNe athe 


Here’s “must-have” data for Product Engi- 
neers, Plant Engineers, Purchasing Agents, 
Maintenance Superintendents and Produc- 
tion Managers; information you need to 
stay on top of your job! 

Prepared especially for you in Specifica- 
tion and Performance Sheet form, this 
brand-new catalog contains complete details 
on Immersion, Urn-Type, Finrod, Rod-Type 
and other electric heaters. You'll find it 
helpful whether you use heat for chemical 
solutions, processing tanks, steam tables, 
ovens or a hundred-and-one other purposes. 

Your files aren’t complete unless you have 
this book. So . . . send for it—today! 


right now— while you're 
still thinking about it. 


Mail this Coupon 


Heat Engineered to Specific Product Applications 


N. MONITOR AVENUE, CHICAGO 39, ILLINOIS 


diary of Ferro Enamel Corporatior 


Gentlemen: 


Please rush me my free copy of your new Electric Heating 
Unit catalog. 


Name____ Title 
Firm. 


Address 
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can be varied. Range of characteristics: Tensile strength, 
2500-4800 psi; hardness, 55-100 Re, flexural strength, 
3000-7500 psi; impact strength (notched Charpy) 12.5 
lb-ft per in. notch; moisture absorption (24 hr immersion), 
0.5 to 0.3 per cent. Applications include cases and hous. 
ings for electrically operated products. U. S. Rubber Co, 
2638 N. Pulaski Rd., Chicago 39. 


CERAMIC-INSULATED LAMP SOCKETS 


Designed for mounting lamps with double contact bay- 
onet bases, NE 12 series lamp sockets are listed by UL and # 
are suitable for new 10C7DC pilot light lamp and bayonet 7 
base appliance lamps. Sockets have flexible wire leads 


for circuit connections; wire leads terminate inside socket 
shell in contacts mounted in a heavy ceramic disk. Recesses 
in under side permit wire covering to enter disk and avoid 
exposed wire. Various mounting brackets can be furnished. 
When high ambient temperatures are encountered, asbestos- 
covered wire leads may be specified. The Dial Light Co, 
of America, Inc., 900 Broadway, New York 3. 


MOLDED PHENOLIC BRUSH HOLDER 


Flush-mounting molded brush holder is of the cartridge 
type for use in fhp universal motors up to a maximum of 


1/10 hp. Holder is black phenolic with hard-drawn brass ; 
insert. Measures 11% x 0.48 in. diam. The Electrical 
Manufacturing Co., 407 Lake Ave., Racine, Wis. 


NONINDUCTIVE WOUND RESISTORS 


Precision noninductive wire-wound resistors in %4-watt 
ratings are available in four different resistance alloys. 
Maximum resistance: nickel-chrome, 75,000 ohms; Mang- 
anin, 12,000 ohms; copper-nickel, 30,000 ohms; and Evan- 
ohm, 90,000 ohms. Resistors are wound with a standard % 
tolerance of 1 per cent but available with maximum ac- | 
curacy of 0.05 per cent. Evanohm alloy has a temperature % 
coefficient of +0.00002 per deg C making a stable resistor 7 
in small size. Bobbins are lathe-turned nonhygroscopi¢ { 
ceramic. Wire is wound to produce noninductive charac- 
teristics and maintain tolerance up to 30 kc. Either pig- 
tail or solder-lug terminals. Resistors are impregnated 
with varnish and wrapped with acetate over a paper label. 
Type 22S is impregnated with special wax and covered 
with phenolic tube. Fungicide treatment and salt-water 
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proofing available. Resistors are %e in. long and \% in, 
diam. Cinema Engineering Co., 1510 W. Verdugo Ave, 
Burbank, Calif. 





MINIATURE METAL FILM RESISTOR 


Metal film resistance element in 1%-watt resistor, Type 
NF, is protected by a vitreous enamel and a high temper- 
ature cover coat. Film is formed on a ceramic tube, fused 
and then sealed with the vitreous enamel. Tube with its 
film is then cut in a spiral to form the required resistance 
path. Characteristics: Size, %e in. long x %e in. diam; 
resistance range, 1 ohm to 1 megohms; nominal tolerance 
+ 1 per cent and 5 per cent; temperature coefficient —0,03 
per cent per deg C at 105 C; voltage coefficient, less than 
0.002 per cent per volt; max temperature, 180 C; max 
voltage, 350 volts; noise characteristic, 1 microvolt per 
volt max. Continental Carbon, Inc., 13900 Lorain Ave, 
Cleveland 11. 


SPLASHPROOF GEARMOTOR 


Built with single- or double-reduction gears providing 
speeds from 20 to 780 rpm, splashproof gearmotors, Type 
FB, have ratings from % to 15 hp. Motors have one-piece 
cast-iron stator frames and one-piece cast end bells with 
integrally cast baffles. Construction provides protection 
against a direct stream of liquid such as encountered in 
creameries, canneries and chemical processing. End bell 
design permits free passage of ventilating air through 
the motor and prevents splashing liquids reaching the 
interior of the motor. Seals are incorporated on shaft ends 
to give protection against entry of liquids into the bearing 
housings. For floor mounting. Sterling Electric Motors, 
Inc., 5401 Anaheim-Telegraph Rd., Los Angeles 22. 


COPPER-OXIDE, SELENIUM RECTIFIERS 


Designed to have a high inverse resistance of over | 
megohm per plate, copper oxide rectifier CX18 is im 
tended for circuits in which low leakage and stability are 
essential. Unit has vacuum-processed gold contacts with 
2%-in. leads. Rectifier barrel is only 5 in. long and % in. 
diam. Rated up to 5 ma d-c. 

Low-current selenium rectifier SE8LA has a special plate 
for use on direct currents in the microampere range. Recti- 
fier has low current capacity for special equipment such as 
Geiger-Mueller counters and cathode-ray equipment. Rated 
up to 6000 volts peak inverse, unit can be connected in 
series for higher voltages. Bradley Laboratories, Inc., 82 
Meadow St., New Haven 10, Conn. 











AIR FLOW SWITCH 


Vane-type air-flow switch, Cat. 103-A, for use in forced 
air cooling of electronic equipment will operate a control 
relay to guard against blower failure or air-passage ob- 
struction. Switch will operate on a minimum air velocity 
of 500 fpm; maximum, 2500 fpm. Sensitivity is controlled 
by adjusting area of vane. Snap-action NO contact is UL- 
approved for 5 amp 250 volts a-c. Switching element is one- 
piece beryllium copper spring enclosed in a phenolic dust 
cover fitted with aluminum mounting brackets. Vanes 

i aoe” and actuating lever parts are cadmium plated. Coral De- 

* e, | signs Div., Henry G. Dietz Co., P. O. Box 248, Forest 
ot", ALLIED PRODUCTS CORPORATION | juin Ney 
DEPARTMENT B-1 


26 | BURT ED. i J SERVO AMPLIFIER 
™ HARDENED AND PRECISION GROUND PARTS 


© ALLITE ZINC ALLOY DIES ¢ R-B INTER- | Developed to form a complete package with Transicoil 
control motors, gear trains and motor generators, servo 
amplifier is designed to drive a control motor wound 
for plate-to-plate operation. As such, amplifier operates 
with a wide variety of a-c transmission elements such as 
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Precisely controlled heat treating is just 
UC MM) ML ee Cate 
assure adherence to your specifications 
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HERE at Accurate we make springs the 
way we'd like to have them made for 
us if we were the user. We believe this 
guarantees you the best possible springs 
—uniformly RIGHT springs that per- 
mit maximum assembly rates and re- 
duce the number of rejects due to faulty 
operation. It all adds up to lower manu- 
facturing costs and better product per- 
formance for you. 


Plan now to find out more about 


Accurate spring service and try Accu- 
rate on your next job. ACCURATE 
SPRING MFG. CO., 3817 W. Lake 
Street, Chicago 24, IIl. 


Ask for your free copy of the new 
revised Accurate Handbook of Tech- 
nical Data on Springs. This booklet 
has been out of print for some time 
and if you have previously asked 
for a copy and have not received it, 
we would appreciate your asking 
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THERE'S A 


RANDALL 


PILLOW 


BLOCK 
FOR EVERY TYPE 


APPLICATION 


Normal Duty Pillow Block — A 
general service pillow block for 
normal duty on small shafts and 
for heavier duty on larger shaft 
sizes. Double-lubricated with 
graphited, phosphor bronze bush- 
ing in wool packed oil reservoir 
housing. For shafts 144” to 


3 15/16” inclusive. 


Side 
Block—A top quality pillow block 
built for the most exacting service. 
Double-lubricated with graphited 
phosphor bronze bushing in wool 
packed oil reservoir housing. This 
pillow block is widely used in 


Flange or Mount Pillow 


unit heaters, cabinet type air 
conditioning units. Side mounting 
only. For shafts 14” to 1 15/16” 
inclusive. ‘ 


Sintered Bushing Series — Sin- 
tered bronze bushings in stream- 
line one-piece steel housing. 
Wool packed oil reservoir. 
Mounts in any position. Excel- 
lent for general service on the 
smaller shafts for which they 
are available, 54”, 34”, 15/16” 
and 1” 


Write for catalog No. 49.—For additional informa- 
tion on these as well as other one piece or two piece 
pillow blocks available for light, normal or heavy 
duty. There’s a Randall Pillow Block for every 


type application. 










PILLOW BLOCKS GRAPHITED BEARINGS 
BUSHINGS 
BAR STOCK 


SHEET LUBRICATOR 


THRUST WASHERS 
BABBITTS 
SAFETY COLLARS 


Ie 


RANDALL GRAPHITE BEARINGS, INC. 


211 EAST MARKET ST., LIMA, OHIO 


| a means of quickly checking voltage with equipment in 
| operation. Body of jack molded of JAN-approved phenolic: 





| autosyns and both resistive and inductive potentiometers, 


| model operates from 115 volt 60 cycle and has an accuracy 
| of 3 per cent on d-c and 5 per cent on a-c. D-c voltage 


In carrier-frequency loops, amplifier provides all the cir- 
cuitry needed in the error signal path. Types available in. 
clude a laboratory model and one for production, both made 
to. meet the requirements of the application. Transicoij] 
Corp., 114 Worth St., New York 13. 


TEST POINT JACK 
Wired into circuit, test point jack 11OBCS furnishes 


furnished in colors. Jack will meet Jan fungus and salt- 
spray tests. Measures % in. diam and 1 in. long. Beryllium 
copper contact spring. Alden Products Co., 117 N. Main 
St., Brockton 64, Mass. 


COIL WINDER 


Automatic multiple coil winder, Model M-50, is capable 
of producing paper-insulated coils up to 10 in. diam and § 
in. long; wire range is 16 to 24. Winding traverse is 
driven by single lead screw with electrically operated re 
versing clutch. Spindle is driven by variable speed motor, 
Machine is equipped with counter and latest tension de- 
vices. Steel pedestal base has double outlet for soldering 
iron. Space in left pedestal for tools and arbors. Associ- 
ated Production Co., 162 N. Clinton St., Chicago 8. 













Laboratory and Engineering 






Equipment 





VACUUM-TUBE VOLT-OHMMETER 


Compact vacuum-tube volt-ohmmeter Model 303 has a 
high input impedance and frequency response which give 
necessary characteristics for use with high resistance cir- 
cuits and high frequencies used in FM and TV. Standard 



































ranges include 1.2, 12, 60, 300 and 1200 volts. Input re 
sistance is 10 megohms; d-c voltage circuit has polarity 
reversing switch. Ohm ranges are: 1000 and 100,000 ohms; 
1, 10 and 1000 megohms. A-c voltage ranges of 1.2, 13 
60, 300, 1200 volts. Audio frequency ranges up tol00,000 
cps, are 1.2, 12 and 60 volts. Decibel meter has 5 ranges 
from —20 to 63 lb; zero power level is 1 mw, 600 ohms. 
Simpson Electric Co., 5200 W. Kinzie St., Chicago 44. 





TUNING FORK FREQUENCY STANDARD 


Suitable for navigational aids, controlling gyros, firing 
electronic inverters, time bases, telemetering and chro 
nometry, Type 2001-2 frequency standard uses a tuning 
fork as a source. Frequency range of standard is betwee 
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The Bruning Whiteprinter 7 ’, 
is Simple to Operate ‘j 
A person needs no special train- e 


ing to run a Bruning White- 
printer. The Model 93 shown 


here is almost automatic. There 











are no unnecessary gadgets. 
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is needed for full control. There is nothing for 
the operator to forget. 


Copy your drawings, records and 
reports fast with a Bruning 


Whiteprinter. It’s the fastest, cleanest, N E ‘4 DS 
most economical way to copy. / 

You merely place your original on Att as ene 
a sheet of Bruning Whiteprint paper na 

and insert both into the Whiteprinter.* 

Within seconds, out comes an exact, errorproof, ar UST 


smudgeproof copy — a crisp, easy-to-read, DUCT 
properly developed positive print! 


You can make an unlimited quantity of prints — any size up 
to 54” wide by any length — in black-on-white or any of 
i in Stew, Wits Sa ene 20 color combinations. They come out flat, dry, stacked. The last 


speed. The operator sets it to the correct rate for copy is as clean and sharp as the first. 
the particular original which is being copied. 





To install your Bruning Whiteprinter, you merely plug it in. 
It is mobile — requires no plumbing, no exhaust duct. 


Five models offer a complete range of capacities. Reduce your 
copying costs, get copies faster and eliminate copying errors — 
get a Bruning Whiteprinter! 

* 1} your original is opaque, the Whiteprinter quickly copies 


it onto translucent stock from which you make as many 
Whiteprints as you want. 






BW Paper, Film, & Cloth 


, Drafting Machines 
RUNING Tracing Papers & Cloths 
Erasing Machines 


PERFECT PRINTS... WITHIN SECONDS... FOR PENNIES Drafting Room Furniture 


Drawing Instruments 
Drawing Materials 


HITEPRINTERS Slide Rules 


Surveying Instruments 
Technical Books 


CHARLES BRUNING COMPANY, INC. 


100 Reade Street, New York Offices in Principal Cities 
ee ee Sa SEND COUPON FOR BULLETIN -- oOo" 


Charles Bruning Company, Inc. 

100 Reade Street, New York, N. Y. 

Please send me: [_] Free Booklet No. A-1056 describing the Bruning Whiteprint Process 
[] (Other Bruning product) ___ agitate = 





light control. The light exposure area can be 
adjusted easily, permitting the operator to run 
the Bruning Whiteprinter at varying printing 
speeds, as desired. 
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ust feed it.’ The operator places the original 
on a sheet of BW sensitized material and feeds I inn een lice za aati 
he into the machine. The original returns to 5 
t. The finished BW Prints stack automatically City Sate 
ot front or rear, as desired. | ci Geer en on ee ee eee nti cnt ciilet tind aun di dunk ate ean es nee aera 
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There is no better proof of this than that standard and special 
resistors by Resistors, Inc., are used consistently by leading 
manufacturers. Exacting standards of engineering, materials 
and production assure them long, safe, trouble-free service. 
Here is a very complete line, featuring silver-soldered connections 
and lasting quality. 


FIXED — 5 to 200 Watts 


ae ee, d ADJUSTABLE — 10 to 200 Watts 
iftreous Cnameie 
PIGTAIL — 5 to 20 Watts 
RESISTORS 


FERRULE — 13 to 190 Watts 


equired is fow— t and watt- 
RESISTORS oth. ow—current and wa 


RIBBON-WOUND { For applications where resistance 
Available in 10 to 200 Watt sizes 
with intermediate taps as required. 


TAPPED RESISTORS- { 


R. F. PLATE CHOKES » POWER LINE CHOKES » MOUNTING HARDWARE 


Consult us today — write for 
Bulletin No. 87 


5234 West 26th Street * Chicago 50, Illinois 


a 
DIE CASTINGS? 


VC aC CULE 


GARWOOD, N. J. * CHICAGO, ILL. ) 


make the best 
ee Ce) 


Your phone book lists the nearest 
Alcoa sales office under “aluminum.” 
For prompt quotation, technical books 
and help based on 62 years of alumi- 
num knowledge... call there, or write 
ALUMINUM COMPANY OF AMERICA, 
1896: Gulf Bidg., Pittsburgh 19, Po. 


Re REL ch 














200 and 1500 cps. Components, JAN-approved, can }y 
operated under extreme conditions of temperature, humid. 
ity and vibration. Unit requires two d-c voltage supplies for 
operation: 100 to 350, and 6, 12 or 28 volts. Accuracy is | 













































part in 100,000. Temperature coefficient is better than | 
part per million per deg C from 0 to 85 C. Size: 4-% x 
3-34 x 6 in. American Time Products, Inc., 580 Fifth 
Ave., New York 19. 


FIVE-INCH OSCILLOSCOPE 


For TV and general use, 
Model 3440 5-in. oscilloscope | 
has a_ pattern reversing 
switch, and calibrated meter 

for peak-to-peak voltage 
measurements. Vertical sensi- 
tivity is 0.009 volts rms. 
Special built-in feature elimi- 

nates doubletrace in TV 
alignment. Meter also has 
conventional return _ trace 
eliminator, telescoping light 
shield, linear sweep voltages 

up to 60 kc. Frequency range 

is from 20 cps to 1 mc. Demodulator probe for signal trac- 

ing is also available. The Triplett Electrical Instrument 

Co., Bluffton, Ohio. 


WHEATSTONE-MEGOHM BRIDGE 


Direct-reading Model 635-A Wheatstone-megohm meas- 
ures resistances from 10 to 1,000,000 megohms. Instrument 
is a Wheatstone bridge used in conjunction with a d 
amplifier. Accuracy is 1 per cent for 10 ohms to 10 meg- 
ohms, 2 per cent from 10 to 10,000 megohms, and 5 per cent 
from 10,000 to 1,000,000 megohms. Meter is enclosed in oa 
case which measures 10 x 18-3 x 10-% in. Operates from 
115 volts 60 cycles. Built-in power supplies provide corre 
bridge voltages for the high and low ranges. Shallcromiy 
Manufacturing Co., 10 Jackson Ave., Collingdale, Pa. 


DATA RECORDING CAMERA 


Electrically tripped 35-mm data recording camera, type 
A-1, has film speeds up to 4 frames per sec. Provision & 
made to control film speed with an external tripping pulse 
if desired. Large magazine capacity of 200 ft and automatit 
operation make unit suited for applications in remote loc@ 
tions. Film transport is effected by a precision Geneva-typt 
intermittent movement. All castings are made of an alum 
num alloy with high impact strength. Bearings are porous 
bronze. Cook Research Laboratories, 1457 W. Diversey 
Parkway, Chicago 14. 


INSULATION-RESISTANCE TESTER 


Small hand-crank insulation-resistance _ tester, Major 
Megohmer, has a range from 0 to 50 megohms and infinity. 
Meter has a constant pressure 500-volt d-c generator drive 














ELECTRICAL MANUFACTURING 












The spectrograph provides one of the most efficient means for precise metallurgical control. Samples 
taken from a heat in the Driver-Harris melting furnaces are analyzed so rapidly by means of this 
apparatus, that a complete analysis can be obtained before the next heat is ready for pouring. 
Thus any necessary adjustments can be made immediately—an outstanding advantage in controlling 
the constituent elements of alloys being produced to extremely close specifications. The operator 


is here seen adjusting the size of the analytical gap in the arc-spark stand of the Driver-Harris 


grating spectrograph at the start of an exposure. 


| NaS$ these The quality of any manufactured item depends upon a number of factors, 


but on none so much as “inspection”. And here, at Driver-Harris, we give top 
priority to inspection. 


Through every stage of manufacture, precise metallurgical checks and 
controls are systematically applied to D-H Alloys to insure quality and uniformity 
that are unsurpassed—recognized the world over. 

We have had 50 years’ experience in continuous alloy research and 
manufacture. Every piece of D-H wire, ribbon or strip, and every casting 


embodies advantages such as only half a century of accumulated know-how can 
provide. 


Whatever your requirements for electrical resistance and heat-resisting 
alloys, send us your specifications. We shall be glad to make recommendations, 
and supply you with the alloy best suited to your needs. 





p —' erator is viewing the projection of a series The research metallograph, the ultimate in A view in the Driver-Harris chemical laboratory 

‘ectrograms, and is about to measure the metailurgical microscopes, is applied to both —fully equipped for all standard types of 
P sity of specific spectral lines to determine the research and quality control at Driver-Harris. volumetric, gravimetric and colorimetric 
2 of certain chemical elements in the analyses. 


es being analyzed. 


ma Tian ‘i 
wt r~ Ny 


Makers of over 80 alloys for the electronic, electrical and 





heat-treating fields—including world-famous Nichrome* 


Driver-Harris Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 





Lord Multiplane Mountings are 
now protected against attack from 
oil, gasoline, cleaning solvents, 
ozone, and other enemies of rubber. 


The rubber flexing element is 
protected by a thin, tough, elastic 
material which resists attack and 
prolongs the life of Multiplane 
Mountings under adverse con- 
ditions . . . an added value at no 
increase in price. 


This illustrates LORD policy—to 
produce the very best Quality 
BONDED-RUBBER (rubber- 
bonded-to-metal) parts possible. 
Through constant research new 
materials are investigated, new pro- 
cesses tested, and new methods de- 
veloped to supply long-lasting 
vibration-control mountings for 
product improvement. 


DIAMOND 


Vibration control increases ac- 
curacy and improves performance 
of products . . . reduces mainten- 
ance . . . builds sales. Investigate 
Lord Vibration-Control Mountings 
and Bonded-Rubber Parts. Write to 
attention of Product and Sales 
Engineering Department. 


LORD MANUFACTURING COMPANY, ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp. Ltd, 


HOLDER 


Vibration-Control Mountings 
... Bonded-Rubber Parts 





through a slip clutch. Movement is a cross-coil ohmmeter 
with cast cobalt magnets; hardened steel pivots and Spring 
jewels used. Auxiliary ohm scale has ranges from 0 to 3% 
and 0 to 10,000 ohms. Measures 7-14 x 4.x 4. Herman 9 
Sticht Co., Inc., 27 Park Ave., New York 7. 


Manufacturers’ 


Publications 


For prompt receipt of these selected publications on ma- ‘ 
terials and components write direct to the manufacturer — 
on company letterhead, mentioning ELECTRICAL MANU. — 


FACTURING as your source. 


FHP MOTORS 


Over 200 fhp motor specifications are listed in 25- 
ring-bound catalog 105691 which includes  split-phagg 
capacitor, synchronous split-phase, synchronous capaci 
and series-wound universal types. Catalog is divided} 
two sections, motors and speed-reducer motors. Rati 
for split-phase motors range from %s to %o hp; capacitel 
og to %5o hp; synchronous split-phase, % to Yigg 
synchronous capacitor, Yoong to 4500 hp; and s 
wound universals, 4% to 4%4o9 hp. Both totally enclosed 


| and self ventilated enclosures available. Second section 


includes both spur- and worm-gear reducer motors. $ 
gear reducers with ratios from 1800:1 to 6:1 are obtai 
with either capacitor or synchronous capacitor mot 
ratings from 110 to 1.3 oz-in torque at speeds from 
to 300 rpm. Worm gear reducers are available in most 
motor types with single and double reductions; 
ratios range from 1120:1 to 6:1. Bodine Electric Co., 224 
W. Ohio St., Chicago 12. 


SELF-TAPPING SCREWS 


Complete line of P-K self-tapping screws is describéd 
in 48-page bulletin, Form 430. Also included are examples 
of applications, application information such as hole sizés, 
stock sizes, head styles, dimensions and other engineerifig 
data. Recommendations are made for use in sheet me 
nonferrous castings, metal forgings, plastics and resin if 
pregnated plywood. Assembly methods and various screw 
driving devices are described and illustrated. Parker-Kalon 
Corp., 200 Varick St., New York. 


BERYLLIUM COPPER SPRINGS 


Line of coil and flat springs made of beryllium copper 
are described and illustrated in 12-page catalog No. 6 
Sections in catalog are devoted to features and advantages 
of beryllium copper springs, services, performed by mant- 
facturer, compression springs, flat springs, typical appli- 
cations, strip springs, assembly of precious metal cot 
tacts, standard terminals, finishes, and suggestions for de 
signing springs. Instrument Specialties Co., Inc., Dept 
EM, Little Falls, N. J. 


BLIND RIVETS 


Catalog of “Rivnuts” gives pertinent data on one-piett 
threaded blind fasteners, Starting with an illustrated 
description of how Rivnuts work, the 20-page booklet 
cites typical applications, gives advice on how to sé 
the proper fastener. Under data on selection a discussi@® 
is given on materials, strength requirements, head typ 
torque, seal and grip. The B. F. Goodrich Co., 450 §. 
Main St., Akron, Ohio. 
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Hydron Bellows Assemblies aid THESE 4 MAJOR PRODUCTS 
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REFRIGERATORS keep tem- 
peratures under close control 
Seb ceieee Loe wet lel oe 





TRAINS rely on Hydron 
Bellows Assemblies for tem- 
perature control. 


More and more design engineers are using these 
Well-known bellows assemblies to insure efficient per- 
formance. Some of the many applications include — 


Actuating switches or valves by direct or remote 
control 
Transmitting movement hydraulically to remote 
points 
Providing a flexible joint for instruments com- 
bining rotary motion and hermetic seal 

- Compensating for changes in temperature or 
pressure 
Sealing valves against leakage (packless valves) 


You, too, may find it well worth your while to inves- 
gate Clifford Bellows Assemblies for your product. Each 
assembly is engineered to individual specifications. If 
you will send us these specifications and your sketches, 
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AUTOMOBILES depend on 
Hydron Bellows Assemblies for 
sealing rotary shafts against 
leakage. 
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MARINE ENGINES use 
Hydron Bellows Assemblies 
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for thermostatic temperature 
control. 


our engineering department will be glad to make a con- 
fidential analysis of them. No obligation, of course. Just 
write CLIFFORD MANUFACTURING COMPANY, 
126 Grove St., Waltham 54, Mass. Division of Standard- 
Thomson Corporation. Offices in New York, Detroit, 
Chicago, Los Angeles. 
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HYDRAULICALLY = FORMED BELLOWS 
AND BELLOWS ASSEMBLIES 


ALL=-ALUMINUM OIL COOLERS 
FOR AIRCRAFT ENGINES 



















SIMPLEX MODEL C-20A CUTTER 


For cutting insulated wires, cables and 
insulation materials. 
Will cut many wires at one time. 
Capacity up to 1” round, or 3” flat insu- 
lation or ribbon stock. 
Equipped with combination wire guide 
and safeguard. 
High grade tool-steel shear blades al- 
Ways engaged. 
Replaceable %,” shear blades can be re- 
— to insure long life. 

turdy construction for heavy duty. 
Foot-pedal operated. 
Overall size 334” x 10” x 6”. 
Ask for your copy of new Bulletin. 

Write for Dealership Plan. 


WENCO MANUFACTURING CO. 
DIMAFLEX Wike STRIPPERS AND OVITTEeae 
Ohh S Wwe hh ee Ee ee ye ee Pe 


1136 WEST HUBBARD STREET, CHICAGO 22, ILLINOIS 














































INSTALLED on old 
or new presses 
z As + f* MORE PRODUCTION 
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MACHINES © REELS © AIR BLAST VALVES 
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Louis R. Botsai has been appointed manager of the Motor 
and Control Div., Westinghouse Electric Corp., Buffalo, 
N. Y., succeeding Leon R. Ludwig. Mr. Botsai has been with 
the company for 35 years and manager of the Gearj 
Division at Pittsburgh since 1941. He has also held positions 
as general engineer of steel mill electrification at Eagt 
Pittsburgh plant, sales engineer and central industrial ep 
gineer. 














Louis R. Botsai 


Kenneth W. Graybill 


Kenneth W. Graybill, chief engineer of Automatic Elee 
tric Co., Chicago, has been elected a vice president. AS 
vice president and chief engineer, Mr. Graybill will continue 
to direct research, development and patents. 


Frank W. Curtis is now chief engineer of the entire Ma- 
chine Tool Div. of the Van Norman Co., Springfield, Mass. 
Division manufactures milling machines; oscillating grind- 
ers, and line of Van Norman-Fitchburg production grinders 
Previously Mr. Curtis was a consultant on high frequency 
induction and dielectric heating. 


Dr. John A. Loritsch has been appointed alkyds section 
engineer for the Chemicals Div., General Electric Co. 
Pittsfield, Mass. 


George A. Martin of Ames, Iowa, has been named ce 
ramic engineer for Illinois Electric Porcelain Co., Macomb, 
Ill. Mr. Martin will supervise the new ceramic laboratory 


Robert E. Marten is now a member of the electrical et- 
gineering staff of Battelle Memorial Institute, Columbus, 
Ohio. 


W. C. Schofield has been appointed assistant sales mal- 
ager of Ward Leonard Electric Co., Mount Vernon, N. Y 


Fred R. Cooper, who has been in the elctrical manufac- 
turing field since 1929, has been named chief engineer of 
Gramer Transformer Corp., Chicago. 


Walter Albert Buck has been elected vice president and 
general manager of the RCA Victor Div., Radio Corpora 
tion of America. Mr. Buck until recently has been operat 
ing manager of the Division and previously president of 
Radiomarine Corporation of America. 


In a recent series of advancements in the Apparatus 
Dept., General Electric Co., Rebert C. Hanna, Arthur W. 
Bartling and A. K. Bushman were named to new posts. Mr. 
Hanna is now manager of sales for the Fractional-Horse 
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eee for mobile communications 


Here ARE TWO unbeatable VHF power tube combi- 
nations for mobile transmitter designs where high 
efficiency and extreme compactness are paramount re- 
quirements. All four of these RCA-developed tubes 
have high power gain and may therefore be operated 
at relatively low plate voltage to provide large power 
output with small driving power. 


The RCA-5763 miniature type beam power tube is 
very suitable as an output stage of low-power mobile 
transmitters and as a doubler or tripler in higher- 
power units. It can be operated with full input up to 
175 Mc. The RCA-2E26 is intended primarily for use 
in the driver stages or the output stage of emergency 
mobile or FM transmitters. It can be operated with full 
input up to 125 Mc. and will provide an output of about 
13 watts at 160 Mc. 


The RCA-5618 power pentode and the RCA-2E24 
beam power tube are quick-heating types with low fila- 


ment drain, and are particularly suitable for mobile and 
emergency-communications transmitters where the op- 
erating power supply must be kept small. Both types 
are designed for intermittent operation. The RCA-5618 
is superior as a doubler or tripler; the RCA-2E24, as 
the final amplifier in low-power FM transmitters. 


Already proved in thousands of installations, these 
RCA tubes can be depended upon for their quality, 
ruggedness, and superior performance. 


RCA Application Engineers are ready to work with 
you in applying any of these or other RCA tube types 
to your specific designs. For further information write 
RCA, Commercial Engineering, Section H41R, Harri- 
son, New Jersey. 


RCA Laboratories, Princeton, N. J. 
THE FOUNTAINHEAD OF 
MODERN TUBE DEVELOPMENT IS RCA 


RADIO CORPORATION of AMERICA 


ELECTRON TUBES HARRISON, NH. J. 
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Note the many planes and 


angles in the pieces shown 
above — the smooth, perfectly 
molded surfaces. Only knowl- 
edge and experience in selecting 
the material, expert skill in mak- 
ing the dies, and equal skill in 
molding can result in finished 


pieces like these. 


SEND BLUEPRINTS OR SAMPLES 


Kuhn & Jacob 


MOLDING 277 TOOL TCO. 


1204 SOUTHARD STREET, TRENTON ke fA 
Telephone Trenton 4-5391 
S$. C. Uliman, 55 W. 42nd St., New York, N.Y 
Telephone — Penn 6-0346 


Wm. T. Wyler, Box 126, Stratford, Conn. 
Telephone — Bridgeport 7-4293 


Wm. A. Chalverus, 2606 N. Fifth St. 
Philadelphia, Penna. 
Telephone — GArfield 3-3322 


CONTACT THE 


K& J 


REPRESENTATIVE 
NEAREST YOU 
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power Motor Divisions, Fort Wayne, Ind. Mr. Bartling 
has been named general sales manager of Small Apparatus 
Divisions also of Fort Wayne. Mr. Bushman is now map. 
ager of Industry Divisions in the sales organization of the 
Apparatus Dept., Schenectady, N. Y. 


Charles T. Button has been appointed director of sales 
for the Holtzer-Cabot Div., National Pneumatic Co., Inc, 
3oston. Mr. Button, recently vice president in charge of 
sales for Howell Electric Motors Co., has previously been 
with Master Electric Co. and Holtzer-Cabot Electric Co, 


Harry W. Uhirig has been appointed designing engineer 


| of the Fan Div., Appliance and Merchandise Dept., General 


Electric Co., Bridgeport, Conn. Mr. Uhlrig went with the 
company in 1925 and has been engaged in the engineering 


| of fans and heating devices since 1927. 


Harry W. Uhirig Emil P. Knapp 

Emil P. Knapp, for the past 5 years assistant chief en- 
gineer of the Kollsman Instrument Div., Square D Co, 
Elmhurst, N. Y., has been appointed chief product engineer. 
Mr. Knapp has been with the Division since 1934. 


Robert G. Scott, senior engineer, was recently appointed 
head of the Commercial Engineering Dept., Allen B. Du 
Mont Laboratories, Inc., Clifton, N. J. 


Arthur W. Stewart is now chief engineer of Clippard 
Instrument Laboratory, Inc., Cincinnati, Ohio. Mr. Stewart 
been with Colonial Radio Corp., Interna- 
tional Defrola Corp., and Crosley Corp. 


Capt. Howard Thomas Orville is retiring from the Navy 
after 29 years to become director of engineering for the 
Friez Instrument Div., Bendix Aviation Corp., Baltimore, 
Md. Louvan E. Wood is now chief engineer of the Division. 


Robert J. Cannon is the new president of Cannon Elec 


| tric Development Co., Los Angeles. 


George Carleton, Jr. has recently been made president 
of the Nice Ball Bearing Co., Philadelphia. 


Capt. David R. Hull, USN (Ret.) is now assistant t 


Wallace L. Gifford, vice president in charge of Equipment 


Div., Raytheon Mfg. Co., Waltham, Mass. 


Donald S. Gaarder has been appointed assistant general 
manager and Lee Cotton, coordinator of technical operations 
of Industrial Finishes Div., The Sherman-Williams C0, 
Cleveland. 


Robert C. Blackinton has been appointed plant manager of 
the Pioneer Engineering and Mfg. Co., Detroit. 


Freed Radio Corp., New York, has leased additional 
manufacturing space at 12-16 Vestry St., New York, fof 
production of TV receivers. 


Harold E. Stocking has been named section managef of 
engineering of the Automatic Washer Section of Gene 


ELECTRICAL MANUFACTURING 








Whatever your specific contro] oper- 

ation needs in power . . . performance Fe 
. and economy .. . you'll find a a 

Vickers Standard Magnetic Amplifier gia 

that is tailored to give your control aa 


requirements these benefits: 


@ NO MAINTENANCE 
@ HIGH PERFORMANCE 
@ RUGGED CONSTRUCTION 


No Moving Parts Ne 
@ NO WARM-UP TIME - 


@ A-C OR D-C CONTROL 
A-C or D-C Output 





MATRA Ad tee ce 
MAGNETIC AMPLIFIERS 


..-designed to give you better control —at lower cost 





HIGH PERFORMANCE 


For 60 cps power sources — 
28 styles — maximum output 
powers from milliwatts to 
108 watts. 

For 400 cps power sources — 
20 styles — maximum output 
powers from 30 watts to 385 
watts. 


HIGH GAIN 


For 60 cps power sources — 
22 styles — maximum output 
powers from 14 watt to 1200 
watts. 





Go 
@ RESPONDS TO SUM OR HIGH POWER 
DIFFERENCE OF SEVERAL SIGNALS For 60 cps power sources — 
20 styles — maximum output 
@ ALLOWS ELECTRICAL ISOLATION powers from 65 watts to 
BETWEEN CIRCUITS 3660 watts. 
iJ 
TYPICAL APPLICATIONS 
Servo Mechanisms ¢ Line-to-line Voltage NOW AVAILABLE ‘o. 
Regulators ¢ MHydraulic Transmission Aap RE A ree i 
Controls e A-C and D-C Generator Volt- condensed characteristics of ‘AGNer,, 
the complete line of Vickers 


age Regulators e Speed and Frequency 
Regulators ¢ Lamp and Furnace Controls 
Temperature Regulators 
Time Delay Devices 
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Standard _ Magnetic Ampli- 
fiers. Write for your copy 
today! Please make request on 
your letterhead. 


VICKERS ELECTRIC DIVISION 





SPEED UP AND MAINTAIN 
UNIFORM PRODUCTION 


COMPARISON BRIDGE 


This self contained, AC operated bridge is ideal for laboratory and 
production testing of resistors, condensers and inductors. 
Resistors from 10 ohms up to 1 megohm are measured by the compari- 
son method at 60 cycles. Resistors of greater value than 1 megohm 
can be measured by using the instrument as a limit bridge. Condensers 
from 500 micromicrofarads up to 10 microfarads are measured by the 
comparison method at 1000 cycles. Condensers above 10 microfarads 
are measured by the comparison method at 60 cycles. Small condensers 
500 micromicrofarads to 25 micromicrofarads are measured at 1000 
cycles, with the instrument used as a limit bridge. Inductors can be 
measured at 60 cycles, 1000 cycles or 10,000 cycles depending upon 
their values. 
Ranges: L—100 Hy to 1 Hy F— 
L— 1Hy to .01 Hy F— 1,000 cycles 
L—.01 Hy to .1 mHy F—10,000 cycles 


SEND FOR THE NEW FREED CATALOG 


FREED TRANSFORMER CO., INC. 


1718 Weirfield St., Brooklyn (Ridgewood) 27, New York 


60 cycles 


Small Dependatle 


INDUSTRIAL 


% ELAPSED TIME INDICATOR 


% SEALED WINDOW PROTECTS 
DIAL AND POINTERS 


® ENCLOSED MECHANISM 
® FLANGE FOR PANEL MOUNTING 


Dials available from 
30 seconds to 10 hours. 
e Positive action insured by toothed clutch. 


e Accurate Timing provided by Synchronous motor. 


e Auxiliary contacts on clutch solenoid 
often eliminate separate relays. 


REPEAT CYCLE MANUAL 
COUNTERS 


EAGLE SIGNAL 


CORPORATIONGZY4, Guo 





Electric Co., Trenton, N. J. Along with Mr. Stocking, 
David L. Clark was named designing engineer, Richard H, 
Gabriel, quality control engineer and Shelby H. Trappey, 
administrative engineer. 


COMPANY BRIEFS 


LL TE a 


F. J. Stokes Machine Co., Philadelphia, is now manv- 
facturing equipment for vacuum metallizing. Stokes will 
furnish complete-package installation consisting of vac- 
uum chambers, vacuum pumping units, complete product 
mounting assemblies and complete vacuum instrumenta- 
tion. 


Stronghold Screw Products Inc., Chicago, has purchased 
the entire inventory of fasteners of the Corbin Screw Diy., 
The American Hardware Corp., New Britain, Conn. 


The Topflight Tape Co., York, Pa., has moved its ad- 
ministrative, sales, order, accounting and advertising de- 
partments to 116 E. Market St. 


Allis-Chalmers Manufacturing Co., Milwaukee, Wis., has 
entered in a non-exclusive agreement with Picker X-Rey 
Corp., New York, covering both sales and service of Allis- 
Chalmers’ betatrons. 


Bakelite Div., Union Carbide and Carbon Corp., New 
York, has completed construction on a new plant at South 
Charleston, W. Va. to produce Vinylite dispersion resins. 


Astron Corp., has moved into a new plant at 255 Grant 
Ave., East Newark, N. J. 
Riverside Manufacturing Co., is now located at 1022] 
Michigan Ave., Dearborn, Mich. 
« 
Hubbell Corp., has moved its office and plant to Hawley 
Rd., P. O. Box 700, Mundelein, III. 


Schaevitz Engineering, Camden, N. J., has appointed 
Neely Enterprises, Hollywood, Calif., as its sales represen- 
tative for the Southwest. 


Helipot Corp., South Pasadena, Calif., has appointed Har- 
old Gerber, Boston, as New England representative. 


Kelly-Koett Mfg. Co., Covington, Ky., has appointed Con- 
rad R. Strassner, Los Angeles, as factory representative 
for the Southwest. 


Cinema Engineering Co., Burbank, Calif., has appointed 
G. Curtis Engle representative for metropolitan New York 
City. 


Sylvania Electric Products Inc. has started construction 
of an electron-tube plant in Shawnee, Okla. Company has 
also opened a Los Angeles office and warehouse at 2936 E. 
46th St., with 40,000 sq ft of floor space. 


Telequip Radio Co. has moved to new and larger quarters 
at 2559 W. 21st St., Chicago. 


Townsend Co., New Brighton, Pa., had doubled the ca- 
pacity and increased the line of fasteners and small parts 
manufactured in the Chicago plant, 6600 S. Oak Park Ave. 


Watertown Manufacturing Co., Watertown, Conn., has 
acquired the physical assets of the Moulded Metals Co., Int» 
also of Watertown. 


S. H. Couch Co., N. Quincy, Mass. recently purchased 
the rights to the Anthony pushbutton formerly manufac- 
tured by Anthony Machine and Electric Works, Boston. 


Kirk & Blum Manufacturing Co., Cincinnati, recently 
acquired the entire plant and property at 3120 Forrer St., 
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Give Em Tough Jobs- 






Sy Motors Are Extra Rugged, 
Extra Dependable at the Windings 


The windings are “the heart of the motor”. And Electro 
Dynamic industrial motors are truly “stout-hearted” 
motors—rugged, durable, dependable. For E.D. wind- 
ings are made with extra care, special skills and supe- 


rior insulating materials—lessons learned in the tough 
job of building motors for marine use. 


How You Benefit from E.D.’s Marine Experience 


For many decades E.D. motors have been specified by naval archi- 
tects and engineers for shipboard installations that require great 
stamina and unquestioned reliability. Year after year, as standards 
set by shipbuilders became more rigid, Electro Dynamic has stayed 
ahead by constantly improving motor designs, materials and man- 
ufacturing methods. Today the priceless lessons learned in this 
strict school are being applied to turning out great E.D. industrial 
motors. You get the full advantage when you specify E.D. 


A Wide Range of Types, Sizes — All Competitively Priced 


E.D. industrial motors are built in a wide range of types and sizes— 
1 to 250 h.p. And they're all competitively priced! Before you spec- 


ify any motor, be sure to investigate E.D. Write today for illus- 
trated literature. 


Also a Complete Line of DIRECT CURRENT 
Motors and Generators. Literature on Request. 


ELECTRO 





Industry has learned what marine engineers have known since 1880 


ELECTRO DYNAMIC « Division of the Electric Boat Company « Bayonne, N. J. 
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GREATER SECURITY 
FASTEN FAST WITH 
CLARK FASTENERS 


BOLTS ... NUTS 
RIVETS ... SCREWS 


Since 1854 the Quality .. . 
Accuracy . . . and Uniformity of ALL 
Clark Products has never been sur- 
passed. These 97 years of leadership 
explain why users always ask for them 
by name “Clark”—they Fasten... 
Fast . . . Longer. 


GENT) Ae 


MILLDALE, CONN. 


ELECTRICAL PORCELAIN 
BUILT TO YOUR DRAWINGS 
AND SPECIFICATIONS 


Send Us Your Inquiries 


AKRON PORCELAIN C0. | 


2725 CORY AVENUE 
AKRON 14, OHIO 





formerly occupied by the Cincinnati Planer Co., which is 
now a division of the Giddings & Lewis Machine Too} 
Co., Fond du Lac, Wis. 


General Electric Co. now has a new industrial research 
laboratory located at The Knolls in Niskayuna Township 
outside Schenectady, N. Y. 


George L. Nankervis Co., Detroit, has purchased the 
Electro-Mechanical Devices Co., Detroit. Subsidiary will be 
known as the Electro-Mechanical Devices Division. 


Chemical Dept., General Electric Co., has discontinued 
fabrication of laminated plastics at the Coshocton, Ohio 
plant of the Laminated and Insulating Products Division, 


Mine Safety Appliances Co., Pittsburgh, has dedicated a 
new research laboratory devoted to development of safety 
equipment for all industries. 


Frigidaire Div., General Motors Corp., has inaugurated a 
$12 million building program for a new warehouse and 
factory at the Moraine City plant cite outside Dayton, Ohio, 


Lewyt Corp., Brooklyn, N. Y. has added a new production 
line and plans to double the output of vacuum cleaners. 


New Departure Div., General Motors Corp., discontinued 
the Washington, D. C., office on July 1. Territory will be 
covered by the Philadelphia office at 850 E. Luzerne St. 


Nineteen Hundred Corp., St. Joseph, Mich., has acquired 
a factory with 75,000 sq ft of space for the manufacture of 
electric and gas clothes dryers. 


L. J. Wing Mfg. Co. has moved its three factories in New- 
ark, N. J., and executive offices in New York to Vreeland 
Mills Rd., Linden, N. J. 


The Princeton Paint Laboratories, Inc., Princeton, N. J., has 
licensed United Chromium, Inc., New York, to manufacture 
their Aviation Primer No. 10. 


Corning Glass Works, Corning, N. Y., is constructing a 
300,000-sq ft plant for the manufacture of glass bulbs for TV 
picture tubes in Albion, Mich. 


Peter J. Schweitzer, Inc., New York, has created a new 
department for the development of specialized papers for 
industry. The company also recently acquired the Smith 
Paper Co., Lee, Mass. 


ASSOCIATIONS AND SOCIETIES 


A. E. Focke Heads American Society for Metals 


An active member of the American Society for Metals 
since 1924, Arthur E. Focke, chief metallurgist for the 
Diamond Chain Co., Indianapolis, Ind., was elected presi- 
dent for 1949-50. He has served as the Indianapolis Chap- 
ter’s secretary, chairman and been member of the exect- 
tive committee. 


RMA Changes Name; R. C. Sprague, President 


At the annual membership meeting of the Radio Man- 
ufacturers Association in Chicago, the membership voted 
to change the name to Radio-Television Manufacturers 
Association. Robert C. Sprague, president of Sprague Elee- 
tric Co., was elected president and chairman of the board. 


J. C. Brown Nominated 1951 President of ASME 


Heading the slate of ASME officers for 1951, J. Calvin 
Brown of Los Angeles is the owner of the firm bearing 
his name in that city. Nomination is tantamount to election, 
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1 Because 

the MAGNETIC-HYDRAULIC TIME DELAY retards the trip unit in time inverse to 
the magnitude of the current, allowing passage of inrush currents, causing instan- 
taneous breaking on short circuits and delayed tripping on minor overloads. No ther- 
mal units, hence NO HEAT generated, no “de-rating” factor needed. 


2 Because the HIGH SPEED LATCH operated by the trip armature works with min- 
imum friction and maximum speed. It functions only under overload or short circuit 
conditions, but it does that even if the handle is held in the “ON” position during over- 
load. The rotation of the latch releases contacts which are under heavy spring pressure. 


3 Because the HIGH SPEED BLOWOUT, through magnetic action, gives instant arc 
interruption. In multiple breakers the blowout contacts are separated from each other 
by means of individual arcing chambers. The higher the current, the greater is the 
quenching effect, due to the intensification of the magnetic field. 





Announces 


a LOW-COST 


High-Performance 


KOVAR-GLASS 


Here is a well-made, 
dependable, low-priced 
Kovar-Glass Seal, with 
the following highly desir- 


able features: 
@ Easy to Assemble 
@ Mechanically Strong 
@ High Flashover Voltage 
@ High Thermal Shock Resistance 
® Attractive Appearance 
@ Immediate Shipment 


@ Low Cost 


Write for Samples 
and prices Typical 
Stupakoff Kovar- 


Glass Seals 


CERAMIC & MANUFACTURING CO. 
LATROBE, PA. 


but formal election will take place in the Fall by letter 
ballot. A mechanical engineer and attorney-at-law, Mr. 
Brown became a member of the society in 1928. He serveg 
as manager of ASME in 1943-44, and vice president jp 
1945-47 and 1947-49. 


Conference on Domestic Appliances 


At a special technical conference on domestic appliances 
sponsored by the American Institute of Electrical Ep. 
gineers in Cleveland, Ohio, June 20, the following talks 
were given on automatic washers and electric ranges. P, Ff. 
Geldhof, vice president Whirlpool Corp., St. Joseph, Mich, 
on “Engineering Problems in Automatic Washer Design”; 


E. N. Calhoun, president Edwin L. Wiegand Co., Pitts- 
burgh, on “Electric Range Unit Development”; and W. R. 
Milby, The Detroit Edison Co., on “Electric Range Main- 
tenance and Repair.”” Meeting was attended by approxi- 
mately 80 engineers, In the photograph above are the 
speakers and general committee. Front row (left to right): 


CALENDAR OF MEETINGS 


Aug. 7-19—First United States Industrial Trade 
Fair, Navy Pier, International Amphitheatre, Arena 
and Coliseum, Chicago. 


Aug. 21-25—National Technical Conference, Illumin- 
ating Engineering Society, Hotel Huntington, Pasa- 
dena, Calif. 


Sept. 3-8—118th National Meeting, American Chemi- 
cal Society, Chicago. 

Sept. 5-9—Sixth National Chemical Exposition, 
American Chemical Society, Coliseum, Chicago. 
Sept. 13-15—IRE West Coast Convention of 1950, 
Municipal Auditorium, Long Beach, Calif. 


Sept, 13-15—Porcelain Enamel Institute, 12th Annual 
Forum, University of Illinois, Urbana. 


Sept. 18-22—1950 National Conference and Exhibit, 
Instrument Society of America, Memorial Audi- 


r 


torium, Buffalo, N. Y. 


Sept. 19-21I—ASME Fall Meeting, Hotel Sheraton, 
Worcester, Mass. 

Sept. 23-26—18th Annual Meeting of the Packaging 
Machinery Manufacturers Institute, Homestead, Hot 
Springs. Va. 

Sept. 25-27—National Electronics Conference, Edge- 
water Beach Hotel, Chicago. 


Oct. 9-11—Autumn Meeting National Academy of 
Sciences, General Electric Research Laboratory, 
Schenectady, N. Y. 


Oct. 16-20—38th National Safety Congress and Ex- 
position, Stevens and Morrison Hotels, Chicago. 
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* 20 years of production experience. 
= * New plant and equipment. 
OIL-CUSHIONED * Virgin materials of highest purity. 


BEARINGS ae * Recognized management and tech-: 
F nical personnel, 


* Electronic inspection devices and 
quality control. 





AMPLEX MANUFACTURING COMPANY 


SUBSIDIARY OF CHRYSLER CORPORATION 
DETROIT 31, MICHIGAN 
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HOW TO MAKE THE 
ASSEMBLY COMPACT 






Each fastener must be tiny. A 
leading maker of electric razors 
(mame on request) uses Bristol’s 
Multiple-Spline Socket Screws— 
because the thin walls in the small 
sizes stand up under tightening. 
The exclusive socket shape turns 
wrenching force into rotary mo- 
tion, not expanding pressure—no 
bursting, no rounding-out. 


COMMON ASSEMBLY 
PROBLEMS 


(@) HOW TO MAKE IT VIBRATION-PROOF 














A V-pulley for example. 
A leading maker of air- 
handling equipment 
(name on request) chang- 
ed over to Bristol’s 
Multiple-Spline Socket 
Screws to prevent loosen- 
ing of the pulleys on the 
job (as well as to avoid 
trouble with ordinary 
set screws splitting during 
assembly). 



























SIMPLE 
SOLUTION 


BRISTOL’S 


CKET SCREWS 


Multiple-Spline and Hex Socket Screws 
..+» Cap and Set 















Only BRISTOL gives you the right 
Socket Screw for every application 





SEND COUPON FOR HELPFUL BULLETIN ON 
DESIGNING COMPACT, TIGHT ASSEMBLIES 


coc --- 


Tue Bristot COMPANY 













1 Mill Supply Division | 
| lo. Bristol Road, Waterbury 20, Conn. | 
| Please send me free sample of Bristol’s Multiple- | 
| Spline Screw and bulletins showing applications to: 
| Eee Lk eRe eee Eee ee er ee eee | 
ts heel ra pekdwinkswebanchecevededee | 
NS OG ses sce ch abcnessnees I 
EE i wes ed 6S.0'e ae ae DEE vse esau ans I 
L a jaseee shavaseceencbene | 

















P. E. Geldhof; E. N. Calhoun; Mr. McNiece, Detroit 
Edison Co., Detroit; T. H. Cline, chief engineer of Newark 
Stove Co., Newark, Ohio. Second row: Robert F. Zimmer. 
man, senior project engineer of Frigidaire Div., General 
Motors Corp., Dayton, Ohio; J. R. Wickey, electrical en. 
gineer, Clark Controller Corp., Cleveland; R. S. Gardner 
AIEE, New York; Robert C. Hienton, Cleveland Electric 
Illuminating Co.; C. R. Reed, senior engineer, Electrica] 
Section, The Hoover Co., North Canton, Ohio. Third row: 
Robert Oetting, illuminating engineer Lamp Dept., Gen- 
eral Electric Co., Cleveland; T. H. David, Jr., manager of 
Commercial Engineering Div., Hotpoint Inc., Chicago,; 
Will T. Clark, Cleveland Electric Illuminating Co.:; Car] 
F. Scott, engineer, General Electric Co., Bridgeport. 






BOOK REVIEWS 





Engineering for Production—by Walter Ernst, Published 
by Research Press, Inc., 137 N. Perry St., Dayton, Ohio, 
236 pp. $10. 

Engineering design manual contains essential information 
required for the preparation of working drawings for structures 
and machines. First part of book deals with drawings and 
drafting techniques applicable to all engineering designs. Last 
part of book contains more specific information about the use 
and specification of materials and parts. Included are sections 
on castings and forgings, metals and heat treatment, threads, 
piping, packings and seals, keys and splines, gears, transmissions, 
bearings and standards for electric motors. Since the book is 
not intended to replace the function of the designer and mathe- 
matics, engineering analyses and formulary are avoided. It 
merely serves as an aid by placing all the material in one 
source. Each section is an entity in itself and all sections are 
consecutively numbered. Book is bound in flexible black fabri- 
koid with a spiral binding and measures 81% x 11 in. 


Electronics Principles and Applications—By Ralph R. 
Wright. Published by The Ronald Press Co., 15 E. 26th St. 
New York 10. 387 pp. $5.50. 

Written as a text for nonelectrical engineering students, the 
book covers all phases of basic electronics and applications. 
Make-up and arrangement of the book is as follows: Chapter 
1 through 3 present basic electronic principles; Chapter 4 1s 
a brief review of d-c and a-c circuits; and-chapters 5 through 
12 deal with basic applications of electron tubes. Wherever 
possible, topics are presented from a qualitative rather than a 
quantitative point of view. Only basic equations have been im- 
cluded. In most cases these are not derived; they are simply 
stated with the terms in each equation explained sufficiently 
to enable intelligent use. In Chapter 12, which deals with 
control circuits, no attempt has been made to describe specific 
control equipment. Instead, various types of basic circults 
illustrating the principles of electronic control circuits are 
explained. 


STANDARDS AND SPECIFICATIONS 


> | 


Lamp Ballasts—T wo proposed standards on lamp ballasts 
have been published for a one-year trial and criticism. For 
the first time, ballast manufacturers will have standard 
specifications upon which to build lamp ballasts. With this 
standard, ballasts do not need to be defined in terms of 
lamp performance or lamp performance in terms of bal- 
last. They can be checked against a defined “reference 
ballast. Proposed American Standard Specification for 
Reference Ballast, C82.3, provides performance character 
istics of ballasts used for testing purposes in terms of, 
and in relation to a reference current. Proposed America 
Standard Method of Measurement of Fluorescent Lamp 
Ballasts, C82.2, outlines the procedure for tests of ballasts 
used with both hot-cathode and cold-cathode fluorescent 
lamps. Copies of C82.2, are available from the Americal 
Standards Association, 70 E. 45 St., New York 17, a 
$0.50 per copy; C82.3, $0.35 per copy. 
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MPc Plastic Cabinets for Admiral 


(nn 


She's a sweetheart, alright. Ask Admiral...or any of their 

18,000 dealers. They'll tell you this new Admiral 16 inch TV 

is mighty popular with the television public. 

Admiral was first with television in a plastic cabinet...molded by MPe. 
As screens grew larger, so did the cabinets...always 

engineered, tooled and produced by MPe. 

MPc has paced the advance to ever-larger plastic castings with 

special multi-thousand ton presses, with unique tool room 
equipment...yes, and with the vision, the enterprise, the daring 

to attempt pieces of a size and bulk never before approached. Product 
designers with big ideas are invited to consult with Motpep 

Propucts Corporation, 4533 W. Harrison St., Chicago 24, Illinois. 
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PROVIDE DELAYS 
RANGING FROM 
1 TO 120 SECONDS 


Features: — Compensated for ambient 
temperature changes from —40° to 110° F 
. . » Hermetically sealed; not affected by 
altitude, moisture or other climate changes 
. . . Explosion-proof . . . Octal radio base 
. .. Compact, light, rugged, inexpensive . . - 
Circuits available: SPST Normally Open; 

SPST Normally Closed. 
PROBLEM? Send for Special Problem Sheet” 
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VOLTAGE OF 4V ‘WITH AMPERITE 
BATTERY & CHARGER} VOLTAGE VARIES 
VARIES APPROX. , ONL’ 


¥ 

' 

| 2% 
u|,°* Amperite REGULATORS are the simplest, 
; lightest, cheapest, and most compact method 
of obtaining current or voltage regulation 
. . . For currents of .060 to 6 Amps... . 
Hermetically sealed; not affected by altitude, 
ambient temperature, humidity. 

Write for 4-page Illustrated Bulletin. 


561 Broadway, New York 12,N.Y 
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SET SCREWS 




















#CONTRA-THRUST 


NOT Interference Fit alone, 
that gives ZIP-GRIP* it’s 
UNIQUE self-locking ACTION 




















New, Free Demonstrator shows why you 
get more than Interference Fit, with 
ZIP-GRIP*. Solve your baffling problems 
of vibration and other difficult set screw 
applications.  *ar reno. ; 
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Send for your FREE 
Demonstrator and 
Data Sheet today! 



































Ask for complete catalog of 
& DMitg. Co. Grae) Set Screws 
112 Main St.. Bartlett, tl. 


We Specialize in Solving Puzzling Set Screw Problems 
























12 Ways of Reversing 
Capacitor-Start Motors 
(Continued from page 108) 


direction of rotation, the voltage across the pick-up coil 
again bucks the voltage across the resistor. The action, 
therefore, is as described in starting the motor. 

The circuit shown in Fig. 12 is similar to Fig. 11 in 
operation except that in order to make a motor that is 
reversible with a single-pole double-throw switch with 
an off position, two main windings and one phase wind- 
ing are used. With this circuit the pick-up coil js 
placed in the center of the phase winding rather than 
in the center of the main winding. 

The same relay is used as before and the principle of 
operation is the same. Reduction in cross-section of 
the wire used for the main winding, however, will re- 
duce the efficiency of the motor. There are times when 
simplicity of control equipment outweighs the efficiency 
of the motor, especially since many of these motors 
operate for short periods of time only. 

These circuits use the same relay for motors of dif- 
ferent ratings but require that the resistor and pick-up 
coils be varied for the various motors. Since the resistor 
is not an inherent part of the coil itself this can be readi- 
ly handled by the manufacturer of the control. 

The normally open relay contact does not close the 





Earlier Articles on Motor Developments 


In a continuing editorial program of presenting design data 
and new developments on electric motors, the following 
feature articles have appeared in recent issues of ELECTRICAL 
MANUFACTURING: 


New Single-Phase Motors in Integral-Horsepower Ratings, 
April and May 1950, 16 pages. Design and operating 
characteristics for single-phase capacitor types with ratings 
up to 20 hp, with performance data on comparable repul- 
sion-induction types.* 

“Hot Spot” Motors, March 1950, page 94. Dependable opera- 
tion for high-temperature machinery drives; cooling by 
water or air, use of low heat-transmitting shafts, proper 
bearing design and choice of lubricant. 

How Small Can a Motor Get, January 1950, page 91. Cost and 
performance considerations as affected by efficiency, iron 
and copper losses, improvement in materials and manu- 
facturing methods.* 

Electrical Requirements for Plastics Molding Machines, Decem- 
ber 1949, page 102. Problems of motor selection for 
hydraulic pumps; high breakdown torque required to 
sustain severe momentary loads. 

Basic Requirements for D-C Adjustable Speed Drives, Novem- 
ber 1949, page 64. Graphical presentation of field control 
adjustments required to start, accelerate, run and stop 
the motor® 

Two New Types of Single-Phase Motors, August 1949, page 
102. New Multiple-speed hysteresis type and a single- 
phase motor with polyphase starting action in fractional 
to integral sizes. 

Adjustable-Speed Drives—Three Control Systems, July 1949, 
page 82. A comparison of the self-saturating magnetic 
amplifier and electronic rectifier with multiple-field 
generators.° j 

Synchronous Motors Require Multi-Functional Controls, April 
1949, p. 93. Differing power requirements for starting 
and running; automatic control system gives complete 
pull-out protection. 

Flea Power Industrial Synchronous Motors, January 1949. P- 
74. Operating principles, design features and_ output 
characteristics of three basic types—hysteresis shaded-pole 
induction and inductor. 

And many other articles on similar subjects in earlier issues 
of ELECTRICAL MANUFACTURING. See listings under 

“Motors” in the annual indexes. 


* Editorial reprint available; see page 206 of this issue. 
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Tophet heating elements assure years 


of trouble-free service. Remember—no 
appliance is better than its heating 
element. When your product depends 
on heat—you can depend on Tophet. 


WILBUR B. DRIVER CO. 


150 RIVERSIDE AVE., NEWARK 4, NEW JERSEY 
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X-2-B hard rubber in this tiny, intricate tube socket gave 
a two-fold saving: Lower materials costs, and lower pro- 
duction costs with olive-brown sheets that punch cleanly, 
assemble neatly. 


This is just one of many thousands of electrical parts for which X-2-B 
sheets, rods and tubes have proven best, most economical. Just look at 
this unparalleled combination of sheet properties: 


Tensile strength... ....8,700 psi 
Specific gravity ................ cote 
Distortion temperature ive’ ©. 
Dielectric strength, v/mil, s.t. coven 485 
Power factor, 1 KC....... ee 
Dielectric constant, 1 KC.......... woe 4.0 


Surface resistance, 74° F., 90% RH......2.5 x 10° megohms 
Water absorption, 48 hrs., RT.............--------------0-0-0-00++ 0.08 


Other Ace hatd rubber compounds offer strength to 9,700 psi, dielectric 
strength to 613 v/mil, heat resistance to 300° F., water absorption as low 
as 0.04, with complete facilities for design, molding, extruding, machining, 
finishing, etc. Also Ace plastics such as Parian (polyethylene), Saran, etc. 


Send for free 60-page Ace Handbook 


—c gold mine of helpful data Rie # 


It’s a good idea to look into the 60-pg. Ace Hard 
Rubber and Plastics Handbook whenever you 
have a materials problem. Better still, phone 
or write our Engineering Service Department. 


Ac 
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“")) MERCER STREET © 
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starting circuit when the power is disconnected so 
there is no dynamic braking. 

In this article an attempt has been made to explain a 
number of circuits in use. It must be understood, how- 
ever, that many of these circuits are patented, and each 
is built by only one company. 

It will be wise for the motor user to work closely 
with the engineering department of his supplier giving 
them complete information on the control equipment 
desired, application and duty cycle. He must determine 
whether or not he is willing to pay the premium for 
instant reversibility or if rapid reversing will handle 
his application. Ooo 





Printing Press Control 
with Magnetic Amplifier 
(Continued from page 85) 





impedance allowing more d-c current to flow through 
the phase-shift network and phasing the ignitron firing 
point ahead. Rectifier output voltage increases from 
zero to about 35 volts, at which voltage the feedback 
(through R3) almost matches the reference, and a state 
of equilibrium is reached. Releasing the Jog button 
causes the rectifier output to drop back to zero. 

Pushing the “Fast” button closes the “Run” inter- 
lock, giving initially the same result as described above. 
Continued pushing of the Fast button causes operation 
of the potentiometer pilot motor PM, increasing the 
reference signal, and consequently the rectifier output, 
until motor base speed is reached. Speeds above motor 
base speed are obtained by shunt field weakening con- 
trolled from the amplidyne regulator, using the same 
reference voltage and ganged potentiometers. 

Taper of the potentiometers is such as to give linear 





Other Articles on Magnetic Amplifiers 


In a continuing editorial program of reporting and analyzing 
applications and circuits employing magnetic amplifiers—or 
saturable reactors, as they are often called—the following 
feature articles have appeared in recent issues of ELECTRICAL 
MANUFACTURING: 

Saturable Reactors Solve Heat Control Problem, February 1950, 
p. 100. Two-stage system developed for rapid, precise 
control of power input to fluid resistance heater. 

Adjustable-Speed Drives—Three Control Systems, July 1949, 
P- 82. Comparison of magnetic amplifier with multiple- 
a generator and electronic control for closed-loop regu- 
ation. 

Saturable Reactors Regulate X-Ray Tube Output, June 1950, 
P: 92. Stabilization system using “master-slave” circuits 
<eeps output of two tubes the same within 0.25 per cent. 

Adjustable Voltage Drives, June 1949, p. 106. Magnetic ampli- 
fier control for metallic rectifiers is employed in adjustable- 
speed d-c drives and battery chargers. 

Saturable Reactor Regulates Rectifier Voltage, March 1949, 
p- 114. Output-voltage control system for selenium recti- 

er designed for railway telegraph service. Reprinted by 
Fansteel Metallurgical Corp., North Chicago, III. 

Contour Controls on a Car Wheel Boring Mill, February 1949, 
p. 88. Saturable reactors are key elements in a phase- 
shift control, the heart of this automatic contour-following 
system. Reprinted by The Cincinnati Planer Co., Fond du 
Lac, Wis. 

Electrical vs Mechanical Control for Arc Welders, January 
1949, p. 82. Combination of transformer and saturable 
reactor gives higher starting current, design simplicity and 
remote control from a simple rheostat. Reprinted by 
Harnischfeger Corporation, Milwaukee, Wis. 





* Editorial reprints available. see page 206 of this issue. 


ELECTRICAL MANUFACTURING 

















High dielectric strength 









High moisture resistance 
High stability 


FIVE LAYERS OF THIN GAUGE 
KODAPAK SHEET, immediately next 
to wire strands, act as primary insula- 
tion in this cable. Results are highly 
satisfactory—both production- and 
performance-wise. —Cable made by 
Rockbestos Products Corporation. 


WIRE AND CABLE 
manufacturers 




























The sheet to fit the job. Kodapak Sheet is uniform...easy to use in 
standard equipment... exceptionally efficient. Available in several 
types, many gauges. Under normal conditions, all have comparable 
dielectric strength, dielectric constant and power factor. Kodapak II 
Sheet, however, is especially recommended for certain electrical 
applications. 


To cable manufacturers... Kodapak II Sheet offers strength and tough- 
ness combined with ability to stretch more than 60% before rupturing; 
may be processed at higher, more economical production speeds. 

To cable users... Kodapak II Sheet offers high dielectric strength as- 
suring maximum service-life, together with high moisture-resistance 
and consequent protection against corrosion. 


For other users—other uses. As a laminate: Kodapak Sheet is used for 
protecting liners in switch and transformer cases. In heavy sheet form: 
as layer insulation in separators and protective covers in coils and 
transformers. In thin sheets: as the dielectric in telephone, radio, and 
ballast-starter equipment. 





Inserting a sample preparatory to a voltage break- 


Preparing a sample for measurement of dielectric con- down test. Kodapak Laboratory, Rochester, N. Y. 


stant and power factor. Kodapak Laboratory, Rochester, N. Y. 


Write for free copy of the folder 
**“Kodapak Sheet 
for Electrical Uses.” 





Cellulose Products Division, EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


Sales Offices: Pacific Coast Distributor: 
New York, Chicago. Wilson & Geo. Meyer & Co., San Francisco, 


District Sales Representatives: Los Angeles, Portland, Seattle. 


Cleveland, Dallas, Canadian Distributor: 


Philadelphia, Providence. Paper Sales, Limited, Toronto, Montreal. 








Kodapalk Sheet ... for efficient insulation 


“Kodapak" is a trade-mark 
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re All Steel adjustable motor slide 
bases are manufactured to fit NEMA standard 
motor frame sizes 203 to 505. Other sizes can be 
made to specification. 
No additional machining or assembling is neces- 
sary. Each Overly-Hautz motor base is shipped 


ready for installation including cadmium plated 
bolts for mounting motor. 







































































and virtually stepless acceleration, from threading speed 
to full speed, in 35 sec, as the ‘Fast’ button is held 
down. Deceleration is at the same rate. Any speed 
above 2% per cent can be held continuously and ae. 
curately. Conventional dynamic braking can be set to 
give any desired rate of stopping. 

A motor is furnished for each press unit, so as units 
are added or subtracted, the per cent loading on each 


of the motors in use remains constant. Thus essentially 


shunt speed-regulation characteristics are obtained re- 
gardless of press size. 


Economic Considerations 





Although first cost of a complete electronic press 


drive is usually slightly higher than a-c wound rotor 


drive, the savings in power costs, maintenance costs, 
and installation costs tends to more than make up the 
difference. Power savings result from the higher effi- 
ciency at reduced speeds of electronic drive over wound 
rotor drive, Fig. 4. A press geared for a maximum 
speed of 50,000 papers per hour will usually average a 


| production speed between 30,000 and 40,000 papers per 


hour. 
Installation costs are reduced to a minimum by virtue 


of factory assembled and wired cubicles. Since no 


major power is dissipated in the control room, special 
ventilation is not required. 

Functionally, electronic drive is superior to any con- 
ventional drive. Reliability is equal or superior to that 
of any other type of drive. Economically electronic 
drive can be justified in the majority of metropolitan 
newspaper installations, and as advances continue to be 
made, will certainly become more adaptable to smaller 
press installations. All things considered, electronic 
drive gives definite promise of being the printing press 
drive of the future. G 
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Fluorocarbon Resins 
Appraised 


(Continued from page 82) 





results appeared to be in the direction of laminates and 
molding. The Bureau of Ships’ own summary of the re- 
ports from participating companies on laminates and 
molding follow, somewhat condensed: 





. Use of Fluorothene to make laminates using fibrous 
glass cloths showed originality and success. Two dif- 
ferent methods were used. 

There is evidence of need for a media for Fluorothene 
or a suitable suspension which will permit better im- 
pregnation or coating of reinforcing fillers for laminat- 
ing purposes as well as for wire coatings. 

3. The use of inert fillers is suggested to provide greatef 
rigidity to the laminate. The laminates produced had 
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@® New R & M Universal Motors are something 
you should know about. To inherent “series” char- 
acteristics—high starting torque; high operating 
speed; adaptability to speed control—Robbins & 
Myers has added many improvements in perform- 
ance and appearance. 


BETTER, INSIDE AND OUT... From their dynamically 
balanced armatures to their rigid, welded-steel 
shells, nothing has been slighted. Commutation, 
brushes, bearings, insulation, and ventilation all 
represent progressive foresight, backed by long 
experience. 


YOUR CHOICE... Inthe range of 1/100 to % horse- 
power (covered by four frame sizes), there’s the 


FLANGE MOUNTING HUB MOUNTING 
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right motor for every “universal” service—sleeve 
or ball bearing; fixed rotation or reversible; open or 
totally enclosed; standard or special rating—and a 
welcome variety of housing types and end-heads. 


GET THE FACTS ON THESE BETTER MOTORS... For 


quality motors with a modern plus, call in Robbins 
& Myers. Literature on request. And, if you would 
like to have R & M sit-in on a discussion of power- 
ing improvements, that’s yours for the asking, too. 
R & M motors are good motors. Address Dept.C-80. 


ROBBINS & MYERS, INC. 


SPRINGFIELD 99, OHIO 
BRANTFORD, ONTARIO 








AND THE SHOW 
STILL GOES ON/ 


TIME DELAY RELAY 
The magnetic circuit of an AGASTAT 
makes it a dependable, efficient instrument. 


Time delay with the basic type 1 
starts when the coil is energized. 


Catalog and information on request. 


Me a 


MARINE 
stcurtine 


LIOHTING REFLECTORS fequioment 


AMERICAN GAS ACCUMULATOR COMPANY 





1027 NEWARK AVENUE © ELIZABETH 3, N. J. 





KESTER SOLDER 
PREFORMS 






O433/4; 
SOLDER 


Use Kester Soft Solder Preforms for flame, oven, and induction 
soldering. Write today for samples and complete information. 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39 * Newark, N. J. + Brantford, Canada 
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low moduli; aluminum or titanium oxides may be suit- 

able for this purpose. 

4. The use of heat-cleaned glass cloth appears essential if 
improved electrical properties are to be obtained in the 
laminate. 

5. Molding of Fluorothene apparently. presents little dif- 
ficulty other than obtaining the correct molding tem- 
perature for the material and using chromium-plated 
molds. 

6. Use of fillers such as asbestos, mica, oxides of titanium, 
aluminum, etc., offers possibilities for extending the ma- 
terial to providing a higher modulus in the coating. 

. Silicone oils as a parting agent appear to be successful 
despite the information that satisfactory releases are ob- 
tained from stainless steel and chromium-plated molds. 
8. Moldings with metal inserts appear to be practical and 

successful. 

9. Parting agents other than silicone oils (stearates, etc.) 
decompose at the molding temperature to give dark col- 
ored moldings and consequently poor electrical prop- 
erties. 

10. Cleanliness appears to be a requisite to producing good, 

uncontaminated pieces. 


NI 


The recommendation for a suspension form of the 
polymer (Item 2 above) obviously predates the recent 
announcement of the availability of dispersion forms.(6) 

Some other research targets and developments: A 
fluorinated rubber is being investigated for wire insu- 
lation; a big project but entirely restricted as of this 
date. Liquid-dielectric compounds (mentioned already 
several times) offer a very broad field; uses are indi- 
cated pretty definitely for coaxial cable; also as cool- 
ants in transformers and circuit breakers. Fluorinated 
compounds for noncorrosive bearing lubricants form 
another target. Molded or fabricated fluorocarbon res- 
ins may have some possibility as bearings owing to their 
slippery characteristics. Compounds with graphite are 
being investigated for resistors and similar uses. It is 
interesting to note that the Air Force has set up a long- 
range target for fluorocarbon and other insulation of ex- 
traordinary thinness. Existing specifications in research 
and development contracts of 0.1 mil are therefore not 
considered too high. 

A sharp line of demarcation between research and 
actual application is difficult to set up. A good example 
is the current commercial success in wire and cable in- 
sulation. So far in this discussion we have (1) ana- 
lyzed the working properties of both polytetrafluoro- 
ethylene and polymonochlorotrifluoroethylene, pointing 
out limitations and difficulties as well as the established 
and unique advantages; and (2) we have summarized 
some of the research and development plans and pro;- 
ects of the Armed Services, which have been the prime 
mover in urging industry to develop, experiment with, 
and use these resins. 

In the second part of this review (to appear in the 
next issue) some specific applications including lami- 
nates, molded parts, wire and cable insulation, capaci- 
tor film, and liquid dielectrics, will be presented. 009 
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Announcing 
DU PONT “RULAN“* 


FLAME-RETARDANT PLASTIC for electrical insulation for 


Here’s a new Du Pont material, especially developed for the electrical industry to meet High-voltage hook-up wire 


the need for high-quality insulation that will not support combustion. Neon-sign cable 


Look at these features — Signal-control wire 
Multi-conductor control cable 


- Dielectric Properties. “Rulan” flame-retardant plastic Television lead-in wire 
has a dielectric constant of 2.7 and high dielectric Radio feed-back wire 
strength. It has a low power factor (0.002) that is 
constant over a wide range of frequencies. It is non- 


Flame-retardant line wire 
; ae ; High-voltage street-lighting cable 
tracking. And ‘‘Rulan” retains its excellent electrical 9 9 oo? 
properties even after immersion in water for long tees Other high-frequency uses 


periods at elevated temperatures. 


- Nonflammable. In flammability tests for insulation, 
“Rulan” has proved nonflammable. Further, it: 
won't melt or drip, a big safety improvement. 


. Mechanical Properties. “Rulan”’ has good tensile 
strength, is tough and flexible. It has excellent low- 
temperature properties, is useful even below —60°C. 
(—76°F.). ‘“Rulan’’ has very low water absorption 


(only 0.02 per cent by A.S.T.M. test). 
*Trade-Mark 


“Rulan” contains no plasticizer, hence is useful in 
non-migrating jackets. It can be extruded onto wire 

at high speeds and can be injection-molded. At present, 
molded electrical parts and extruded electrical tape 

are being developed for uses where flammability is a factor. 
Wire today for more information. Our salesmen and 
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technical staff will be glad to help you. E. I. du Pont de 


Nemours & Co. (Inc.), Polychemicals Department, PLAS A Tes 
Plastics Sales Offices: 350 Fifth Avenue, New York 1, 
N. Y.; 7S. Dearborn Street, Chicago 3, IIl.; 


. Better things for ete Living 
845 E. 60th Street, Los Angeles 1, Calif. 
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Ask any production-minded engineer about the 
quality of dependable Dano coils and the answer 
will be one word — “unsurpassed.” Because 
whether your requirements call for untreated coil 
windings or specially treated vacuum impregnated 
coils with wax or varnish, Dano is geared to serve 
your needs with coils that assure you of perfect, 
trouble-free performance. 










And every Dano coil is expertly made to your 
exact specifications. 








So let’s talk quotations! Send us samples or speci- 
fications with quantity requirements for our rec- 
ommendations without obligation. 














Form Wound 
Paper Section 
Acetate Bobbin 
Molded Coils 


@ Bakelite Bobbin 

e Cotton Interweave 

® Coils for High Temper- 
ature Applications 







ALSO, TRANSFORMERS MADE TO ORDER 



















THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 










Board, Subpanel on Dielectrics, Sept. 16, 1949, 
Princeton, N. J. 
3. “Research Developments in Dielectrics,” Alex. E, 
Javitz, ELectricAL MANUFACTURING, Vol. 45 No. 
1, January 1950, p. 80. 
4. “Kel-F Physical and Mechanical Properties,” Tech- 
nical Bulletin #1-12-149, The M. W. Kellogg Co., 
Chemical Manufacturing Div., Jersey City, N. J. 
(Also other available bulletins on Kel-F.) 
“Fluorine-Containing Gases Evolved by Polytetra- 
fluoroethylene When Heated in Air.”’ Report BM- 
168, August 1, 1947. Bureau of Mines, Central-Ex- 
periment Station, Pittsburgh, Pa. 
6. ‘““Kel-F Dispersions,” The M. W. Kellogg Co., 
Chemical Manufacturing Div., March 1950. 


Nn 


Other References 
“Properties of Fluorothene,” W. H. Reysen and P. R. 


Vanstrum, Technical Information Div., U. S. Atom- 
ic Energy Commission, Oak Ridge, Tenn. 


Acknowledgments 


Numerous sources within the Armed Services and 
in industry provided technical data and background 
information. Detailed acknowledgments will appear 
at the end of Part II of this article. 
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Shortly after publication of the second part of this 
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complete text and references. Single copies will be 
available without charge under the conditions given 
on page 206 of this issue. 


Cold-Rolled Electrical Strip 


(Continued from page 99) 


great, however, and no observable differences would be 
expected from this source in the performance of rotat- 
ing machines made from either the hot-rolled or the 
cold-reduced sheets. 

Lamination factor, or the maximum amount of steel 
in a given height of stacked laminations is mainly de- 
termined by the character of the oxide present on the 
sheets. Methods of processing cold-reduced sheets are 
such that the surface oxides produced are thinner than 
those normally present on hot-rolled sheets. This dif- 
ference is reflected in the results of lamination factor 
tests, Fig. 6 (page 186). These tests were made on 
samples of hot-rolled and cold-reduced electrical, motor 
and dynamo grades and the results obtained on the two 
gages were averaged. As indicated by the curves, the 
lamination factor for cold-reduced sheets in each of the 
three grades is higher than that for the comparable 
hot-rolled sheets. 

Interlamination resistance. Most manufacturers fol- 
low the recommended practice of punching laminations, 
annealing the laminations at a low temperature to re 
move punching strains, and then coating with an in- 
sulating varnish to obtain the necessary interlamination 
resistance. Others do not apply the varnish but, instead, 
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CABLE ENCASING PRESSES 


@ featuring the first major improvements in over 20 years 
@ 30% faster extrusion rates than heretofore available 
@ selected by leading plants for their newest installations 


Cable encasing presses remained basically unchanged for 
years...until Lake Erie backed by its many years of experi- 
ence in the manufacture of extrusion presses stepped into 
the picture and developed these outstanding units. Leading 
plants were quick to take advaniage of their superior speed, 
efficiency, dependability and ease of operation. You will want 
to know all about these presses if you manufacture cable... 
and our engineers will be glad to tell you all about them. 
No obligation. Write or call us for details. 
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LAKE ERIE ENGINEERING CORP. 


MANUFACTURERS OF 
HYDRAULIC PRESSES AND SPECIAL MACHINERY 


General Offices and Plant: 


878 Woodward Avenue Buffalo 17, New York 
DISTRICT OFFICES IN NEW YORK, CHICAGO and DETROIT 
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Leadi fact f hydrauli —all si dt 
BUFFALO, NY US.A Metal Working... Plastic Molding... Forging... Metal Extru- 
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TRANSFORMER’S 
dependability for control 


@ Avoid future trouble in your equipment by 
specifying STANDARD Control Transformers for your electrical 
equipment. They’re more compactly built to your exact require- 
ments with plenty of reserve capacity to assure accurate 
operating efficiency. 


Consult us today about your particular problem. Our 30 
years of experience in designing and building transformers for 
every class of service will mean new economies and greater 
dependability for you. 
























Shown here are a few of the 
many different types of control 
transformers manufactured by 
Standard in either large or small 
quantities. 





Write for literature today 
OFFICES IN PRINCIPAL CITIES 
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WARREN, OHIO 
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depend upon the mill oxide present on the sheets for the 
necessary insulation. To check the insulating properties 
of the oxides on hot-rolled and cold-reduced_ sheets, 
interlamination resistance tests were made on samples 
of both materials. Results of these tests, as shown in 
Fig. 7, indicate that the insulating properties of the 
oxides on both materials are very nearly the same. 
Punching Properties Are Superior 
Mechanical properties have long been the step-sister 
of magnetic properties in the electrical industry, but 
with the advent of high speed punch presses, they have 
become the Cinderella. Little is known about the fun- 
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Fig. 6—Lamination or stacking factor for the cold-reduced 
strip is higher than for hot-rolled, as the result of thinner 
oxide film thickness. 
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Fig. 7—The thinner oxide film on the cold-reduced strip 
causes no loss in interlamination resistance as compared 
with hot-rolled sheet; also, die wear is less. 





damental factors that contribute to good punchability, 
but empirical data and experience have indicated that 
the punching properties of cold-reduced sheets are 
superior to those of hot-rolled sheets. To afford a 
comparison, mechanical properties were measured on 
samples of the same materials used in the tests previ- 
ously described. In each instance properties of 24 
and 26-gage sheets were averaged. 

Yield-Tensile Ratio. A measure of punching proper- 
ties was determined from conventional tensile tests on 
longitudinal samples in each of the grades and gages. 
The ratio of yield strength to tensile strength was cal- 
culated from these data and plotted in Fig. 8 against 
electrical sheet grade. It is apparent from these curves 
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Designed for the popular priced field, White- 
house Products, Inc. has introduced a degree 
of precision befitting much more costly cam- 
eras. The Beacon “Two-Twenty-Five,” hand- 
somely styled and boasting a double meniscus 
70 mm. fixed-focus lens, uses standard film 
and is inexpensive to operate. A flash attach- 
ment is available for synchronized flash 
pictures, both in color and black and white. 

This policy of offering high-quality at low- 
cost has met with marked success, for more 
than 300,000 Beacon Cameras have been sold 
to date. 


And here are some of the 
parts that go into it 


Made in large quantities, to unusually close 
tolerances in multiple-die production, these 
parts (approximately half scale) serve to illus- 
trate our ability to supply precision made 
stampings and press drawn items in copper, 
brass, nickel silver and other metals, to exact- 
ing requirements and specifications. 
Complete engineering services and tool- 
making facilities are available. Your inquiry, 
accompanied by a sample, sketch or descrip- 
tion of the part required, together with other 
pertinent information, will receive our prompt 
attention. Address your inquiry to Waterbury 
Brass Goods Branch, The American Brass 
Co., Waterbury 20, Conn. 50100 


COPPER & BRASS 


DEEP DRAWN SHELLS, CUPS, BLANKS, STAMPINGS, EYELETS, FERRULES, GROMMETS, FASTENERS 
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Electrical Porcelain 


Above is a hydraulic press in the Colonial 
factory that is being used for making dry-press 
electrical porcelain. The parts shaped on these 
presses are noted for their uniformity and close 
tolerances. Colonial, one of America’s largest and 
oldest porcelain makers, invites your inquiries. 


The Colonial Insulator Co. 
907 Grant St., Akron 11, Ohio 
Chicago Office: 2753 W. North Ave. 
Telephone HU-6809 
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designers, engineers, 
chemists, purchasing 
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that, in the same grade, the yield-tensile ratio is higher 
in cold-reduced sheets than it is in hot-rolled sheets, 
Furthermore, these curves also show that the yield-ten- 
sile ratio increases as the silicon content is increased jn 
both types of material. As mentioned previously, a high 
yield-tensile ratio is an indication of good punching 


Yield-tension ratio 












Electrical Motor Dynamo 





Fig. 8—Better punching performance of the cold-reduced 

strip is indicated by the higher yield-tensile ratio; higher 

production rate obtained with continuous strip is a major 
factor in reducing costs. 







properties, other factors being equal and the data con- 
firm this suggestion, at least in part, since the cold- 
reduced sheets do have superior punching properties. 







Summary 


Cold-reduced sheets are equivalent to or better than 
hot-rolled sheets for laminations in rotating electrical 
machinery. Magnetic properties of cold-reduced sheets 
aie equivalent to those of hot-rolled sheets in every 
respect investigated. Little directionality of magnetic 
properties exists in either material. Surface oxides 
present on cold-reduced sheets are generally thinner, 
less abrasive, and more tightly adherent than those on 
hot-rolled sheets ; the insulating properties of the oxides 
on the two materials are comparable. Punching prop- 
erties of cold-reduced sheets are much better than those 
of hot-rolled material because of a higher yield-tensile 
ratio. ooo 
















This article is based on a “conference paper” pre- 
sented before the AIEE annual winter meeting in Feb- 
ruary 1950. 
















Other Articles on Solderless Connectors 


in ELECTRICAL MANUFACTURING 


(See article starting on page 100) 


In a continuing program of presenting data and design sug- 
gestions for cost reduction through the use of solderless termi- 
nals, these articles have appeared in earlier issues: 


How Solderless Connectors Cut Costs, April 1950, page 121. 
Case history on portable woodworking tools with details 
on material cost and time savings. (Reprint available from 
Aircraft-Marine Products Inc., Harrisburg, Pa.) 

Solderless Type Wire Terminals, May 1949, page 104. Con- 
siderations that determine which type of terminal to select 
in obtaining lowest assembled cost. (Reprinted by Aircraft- 
Marine Products Inc.) 

Terminal Assembly Methods That Reduce Costs, August 1948, 

page 96. Various methods employed by IBM, and the 

barbed terminal developed to eliminate stripping opera- 
tions. 
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Available 
in practical sizes 
and packaging 
for convenient use 
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“DUTCH BRAND” Piastix Friction and Rubber Tapes 


No one tape can fulfill the requirements of all jobs... it takes the 
three basic insulating tapes DUTCH BRAND e®tastix, Friction 

and Rubber... each with different properties ... 

to meet the specifications of the electrical field. 

DUTCH BRAND offers a complete line so 

that selection can be made. 


“DUTCH BRAND” insulating tapes have been well known 
for forty years as quality tapes, and you can select 
and depend upon any of them to meet specifications. 


They are available at your jobber’s, 


VAN CLEEF BROS. [NC. 


Manvlacturers... Rubber Products . Est. 1910 
CHICAGO 19, U.S.A. 
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Design Trends and Transients 


(Continued from page 126) 





process. Roll is then ready for the addition of the end 
pieces which are placed in position under slight pres- 
sure. (See Fig. 2.) Both end pieces are fit into place at 
the same time. Screw holes are then drilled to secure 
the end pieces to the roll. Holes are countersunk and 
self-threading screws inserted. 

Critical dimensions are exactly the same as the wood 
roll now found on existing machinery. The Micarta lap 













ANCHORED-FOR-PERMANENCY 


STRAIN RELIEFS 


Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 
pensive, easy to install safeguards securely anchor the 
cord at entry point and prevent loosening at the termi- 
nals. Withstand pulls to 100 Ibs.; Underwriters accepted. 


Cor 
ing, 
cro 


3 types, many sizes, to fit any cord or cable connection. 


GRIPMASTER ALL-METAL TYPE 




















A low cost strain relief easily ap- 
plied to the end of a cable or con- 
ductor with a pair of special pliers. 
Made in one piece and available 
in five sizes. Sturdy wing end con- 
struction permits cable to be firmly 
anchored and protects terminals 
against loosening. 


for 
lig! 
she 






All fibre, this type is designed to re- 
duce failures and protect the useful 
life of power cables and cords on 
electrical appliances and machines. 
Clicks on, locks in position. Tight grip 
absorbs cord pull and prevents un- 
ravelling of insulation. 7 sizes. 


gE eRi aL be wide a 3 


For all types of cord equipped elec- 
trical equipment. Particularly suited 
to volume production. May be ap- 
plied by means of a special hand 
tool or foot pedal—operation 
bench unit. Forms a neat, compact 
ring around cable. Available in 7 
different sizes. 


6,46 


Sd Fig. 2—End pieces being placed in position. 
WIRE BINDING SLEEVES 


saeeaii tematic roll weighs under 3 Ib, as compared with the approxi- 


rubber tubes available in mately 4% Ib of the wood roll. A high coefficient of 
five sizes to fit wires to .790 surface friction results in a better start for the lap. 
| Pick-up is immediate, and overlapping and wrinkling 
GEORGE WALKER COMPANY | are eliminated. The new lap rolls are manufactured in 


SIVE MANUFACTURERS OF GRIPMASTER STRAIN RELIEF two leneths to fit both the 9-} in. and the 10%- in. lap 
118 AMSTERDAM AVENUE, PASSAIC, NEW JERSEY Cs ™ 
winder, OOO (Continued on page 192) 
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ball bearings 
that just “get by” 
or the best 
ball bearing “buy” 


Standard 


EXTRA-LIGHT 
9100 Series 


Compact, space-sav- 
ing, large bore, light 
cross section design. 


LIGHT 
200 Series 


for loads relatively 
light in proportion to 
shaft capacity. 


MEDIUM 
300 Series 


for medium or aver- 
age loads and con- 
tinuous operation. 


300 SERIES 


Fafnir Radial Ball Bearings are available 
in standard shaft sizes in single and dou- 
ble row designs, in duplex arrangements 
of matched pairs (tandem, back-to-back 
and face-to-face), and with various ar- 
rangements of seals and shields. Fafnir 
also makes a complete line of ball and 
roller bearing power transmission units. 
Write for catalog. The Fafnir Bearing 
Company, New Britain, Conn. 
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HIS CHART PROVES IT! You can specify the shaft size, 

speed, load, service conditions, space and weight limita- 
tions ... and get the Fafnir Ball Bearing that meets those 
specifications exactly. No need to take less ball bearing or 
more than just what you need . . . because Fafnir makes them 
all... for all industries. 

You get something else, too, that makes Fafnir Ball Bear- 
ings a particularly good buy. It’s an attitude and an apti- 
tude, a way of looking at ball bearings from where you're 
sitting and an aptitude for doing just what you’d like done 
about it, gained from working with not just one or two 
industries but with all industries. 


Special Precision Super Precision 


M300 SERIES MM300 SERIES 
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New! ... Smaller Size, 


Same Power Output — 







Bigger Value! 


SYNGHIRIO 


TIMING MOTOR 





































































Newly designed—to cut costs 
in timing devices of all kinds! 











Motor has slow speed of 600 R.P.M. Light weight 
rotor with aluminum spider of large diameter syn- 
chronizes instantly at 1/12th revolution. Compact 
... Only 1-7/8 in. x 1-5/16 in. Pulls 8 oz. direct 
load at 1 R.P.M._ Self-lubricating. Operates 
efficiently in any position, any required speed— 
110 or 220 Volts. Available as single motors, or 
with gear trains as complete timing machines and 
clock movements. 


HANSEN MANUFACTURING C0., INC. 


Princeton 3, Indiana 







MAKERS OF 


SYNCWROM 


TIMING MOTORS e TIME MACHINES 
CLOCK MOVEMENTS 













Established 1907 












—a Pioneer in Synchronous Motors 


















Improved Permeameter 


For the precise testing of magnetic materials at mag- 
netizing forces up to 300 oersteds, an improved mag- 
netic permeameter has been developed by R. L. San- 
ford and P. H. Winter of the National Bureau of 
Standards. The new instrument is absolute in principle 
—that is, its constants are derived from its own dimen- 
sions so that calibration by reference to any other 
permeameter is not required. At the same time it is as 
simple and convenient to operate as any of the com- 
mercial permeameters now in general use in industrial 
laboratories. 

For many years the testing of magnetic reference 
standards at the Bureau has been carried out with the 
Burrows compensated double-yoke permeameter, an 
instrument developed by the Bureau in 1909. Although 
this permeameter gives highly accurate results when 
properly used, it is not nearly as convenient as the 
commercial permeameters and is very sensitive to any 
lack of uniformity in magnetic properties along the 
length of the specimen. The Bureau therefore under- 
took the development of a new permeameter that would 
combine the accuracy of the Burrows permeameter and 
the convenience of commercial types. 

The new permeameter consists of a main magnetiz- 
ing coil, which surrounds the specimen, and two sym- 
metrical U-shaped core pieces or yokes, which com- 
plete the magnetic circuit and promote a uniform flux 
distribution in the specimen. Yokes are arranged to 
form a square bisected by the specimen, a bar of rec- 
tangular cross section, and are supported by two end 
pieces, rectangular bars of magnetic material at either 
end of the magnetizing coil. The end pieces, which 
rest on four bakelite blocks, also support the specimen 
and provide good magnetic contact between yokes and 
















New precision permeameter developed at NBS. 





the specimen. Auxiliary magnetizing coils encircling 
the ends of the yokes promote uniform longitudinal 
flux distribution in the specimen by overcoming con- 
tact reluctance. 

Values of flux-density, B, are obtained by measuring 
the electrical impulse in a test coil surrounding the bar 
at the middle. An auxiliary test coil with an equal 
area-turn value is located adjacent to the B-coil but 
not surrounding the specimen. As the auxiliary coil is 
connected in series-opposition to the B-coil, galvanom- 
eter deflections measure the intrinsic flux density rather 
than the total flux density. This eliminates calculating 
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HERE IS 


NEW REVERSING CONTACTOR 
FOR CONTINUOUS DUTY 


A new small reversing contactor announced 
by Struthers-Dunn, Inc., 150 N. 13th Street, 
Philadelphia 7, Pa., is constructed for contin- “ 
uous duty control of A-C or D-C equipment NOW IN 4th 
such as hoists, door operators and motorized - 
valves. The design of this new Type 175KXX 
contactor has been based on broad experience hy PRIN TING | 
in applying previous Struthers-Dunn contac- nN 
tor types and incorporates advantages such as \ rm ; 
greater ruggedness and the ability to with- \ Over 17,000 copiesof this 
stand continuous service. The new unit is famous 640-page Struthers- 
ideal for built-in applications and completely Dunn RELAY ENGINEERING HAND- 


serviceable from the front. ; 
The contactor consists of two 3-pole sole- BOOK are now in use throughout the 


noids for forward and reverse operation world! Replete with more than 1100 illustrations 


mounted on a common frame and mechani- it is an ideal reference manual for everyone con- 
cally interlocked to prevent simultaneous 


closure. Contacts are completely insulated cerned with relay or timer application, use or 


with Melamine to minimize arcing damage. maintenance. ... Price $3 per copy. 
Open arc chutes allow rapid cooling and es- 


siliary conc can —— for electric H E R E 5 YOU R Q U | C K G U | DE TO 
iluemehin a are the aa “te ‘ses R £ L AY $ E L E C T | 0 N eee 


and correspondin rts on each solenoid. . 

Data Bulletin 7100 containing full details Write for your ares ane 
of the contactor will gladly be sent on re- ofStruthers-Dunn’s Quick 
quest. Guide to Relay Selection.”’ 

This handy, 32-page book- 
NEW DB TIMER let contains condensed cat- 
alog and specification data 
for Simplified Control of on re most widely used of 
. Struthers-Dunn’s 5,348 re- 
Continuous Process Work lay and timer types. Makes 
it easy to select exactly the 
right type for your appli- 

cation, 


Fit the relay to the job— 
NOT the job fo the relay! 


STRUTHERS-D 


A unit for the automatic timing of con- 
tinuous processing work where the various 
Process periods bear a percentage relationship 
to the total time cycle has been introduced by 
Struthers-Dunn, Inc., 150 N. 13th St., Phila- 
delphia 7, Penna. In addition to eliminating 
the need for numerous cascaded timers, the oe 
new Struthers-Dunn Type DB Timer usually STRUTHERS-DUNN, INC., 150 
fequires much less auxiliary control equip- 
ment. An entire process combining many op- BALTIMORE e B 
erations can readily be set up on the single CLEVELAND e 
dial of the DB Timer. Adjustments of both MINNEAPOL 
the total time cycle and the timing of indi- BURGH e ST 
vidual periods can easily be made. 
Write for Struthers-Dunn Data Section 7110. 
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the air-flux correction for bars of differert cross-sec- 
tional area. 
Values of magnetizing force, H, are obtained by two 


H-coils mounted to rotate through 180 deg in the region 
adjacent to the center section of the specimen. The H- 
coils are set one above the other on a rotating brass 


table and adjusted to equal area-turn values. These 
coils are connected in series-opposition with axes paral- 
lel to the specimen; when they are rotated through 180 
deg, galvanometer deflection is proportional to the 
* . radial gradient of the field measured outward from the 
Quick Delivery surface of the specimen. The value of H as determined 
when only the upper coil is connected to the galvanom- 
NEARBY STOCKS INCLUDE: eter is then extrapolated to the surface of the specimen 
BARS—cerbon & clley, hot TUBING—seemiess & welded, by use of the observed value of radial gradient. 
rolled & cold finished mechanical & boiler tubes Rotatable H-coils have advantages over stationary 
STRUCTURALS—chennels, | STAINLESS—Allegheny sheets, H-coils. Magnetizing force measured for both direc- 
enafan, Semen, Be onesie tions of the magnetizing current shows whether the 
PLATES—U, M. & sheared, REINFORCING bars & access. specimen is satisfactorily demagnetized, and magnetiz- 


inland 4-Way Fleer Plate . ¢ ¢ : : 
: y BABBITT bearing metel ing force for points on the hysteresis loop can be ob- 
HEETS—het & cold rolled, © MACHINERY & TOOLS for met- Ac ia er , 
* me : - tained by direct observation. 


Over-all length of the yokes is 28 cm. While the 


specimen should preferably be of this length, bars as 
short as 24 cm can be tested. Main magnetizing coil is 
13.8 cm long and consists of 1540 turns of No. 18 


neath We apecidil Wi thy Bkc Otani tier Waits AWG formex-insulated magnet wire uniformly wound 
Phitedelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buff : in 12 layers ona bakelite form. The four compensating 
Chicage, Milwaukee, St. Louis, Les Angeles, Sen Franci coils on the yokes are 5.8 cm long and consist of 430 
turns of similar wire wound in 8 layers. 


The new permeameter will measure induction with an 
accuracy of about 0.5 percent and magnetizing force to 
within 0.5 percent or 0.05 oersted, whichever is larger. 
For routine tests, values of either quantity accurate to 


a within 1 percent are easily possible. As good contact 

| 3 R Cc io R » 4 t I between the yokes and specimen is obtained without the 
@ — : ‘ necessity of clamping, effect of mechanical strain on the 

S ard ‘ Ly bs a} -S-8leé specimen is avoided—an advantage in testing high- 


permeability alloy sheet sensitive to strain. ooo 
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M E 4 i e 7 el fe) Aluminum Sheet Nomenclature . 
Assure Accuracy, Positive ( To clarify the designation of aluminum sheet and 
Operation and Long Life | plate, the Sheet Division of The Aluminum Association 
| BE has adopted standard nomenclature for these products, 
Donald M. White, secretary of The Association has an- 
nounced. The following definitions were adopted: 
(1) Plate is a solid section rolled to a thickness of 
0.250 inch and heavier, in rectangular form with 
either sheared or sawed edges. 
6, ae oe he (2) Sheet is a solid section rolled to a thickness 
range of 0.006 inch to 0.249 inch inclusive, sup- 
’ ° plied with sheared, slit, or sawed edges. 
| Mercoid hermetically sealed switches are the most dependable means + a. Flat Sheet is furnished in rectangular form 
* tor opening and closing an electrical circuit. They cannot be affected with sheared, slit, or sawed edges, which may 
“jon rossgmecaal tahitgaepeenctape goatee dina tidiaaaal be flattened by any standard method. 
Z arcing. pitting, oxidation or sticking of contacts. fs . b Coiled Shee e f dak feeds is 1c) with ae 
. They are successfully used in many industrial applications. ; ». Coiled Sheet is furnished 1n rolls (coils) wit 
e There are various types available. The magnetic type, illustrated . slit edges. 
* above. operates with the movement of the magnet—the tube remains ° . Basins a < 
* stationary. The tilting type, opens and closes the circuit on a snap- ° Heretofore, the term “strip” and “coiled sheet’ were 
* action principle. Both types provide an instantaneous and positive « applied interchangeably to the same product, but the 
+ “make” and “break" in the circuit. ie : | new nomenclature officially recognizes the latter, more . 
: cae stall will assist in their application to any of your * descriptive term. The definitions were formulated by the : 
. , . Sheet Division of the Association which consists M 
THE MERCOID CORPORATION ©: ofthe Aluminum Company of America, Pittsburgh, Pa., 
ee = ae: pent Avenue, Chicago *, iMinois se. Sheet Aluminum Corp., Jackson, Miss., Kaiser Alumi- 
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} Plastice = 
ant Problems ie bi busines’ 


Take advantage of experience the next time you have a problem involving Plastics. Five 


of the key people here have a total of more than 75 years experience in this business. 


We offer all of the services you need—designing, 
Q-B Says: 
die-making and molding—all under one roof. |+The next time you are stymied 
After And a problem's got you down, 
Hand your headache to Cubee 


all, Plastics is our business. Call ‘‘Cubee’’ the next | He can wipe away that frown.” 


It pays to utilize our ‘‘know-how”’. 


time you are planning in Plastics. 


QUINN-BERRY CORP. 
2638 West 12th Street 
ERIE, PENNSYLVANIA 


4 


[ulin 6: 


MR. HARRY R. BRETHEN MR. W. A. HURTIENNE PARAGON SALES COMPANY 
11341 Woodward Avenue 4753 Broadway 111 S. 22nd Street 
Detroit, Michigan Chicago 40, Illinois Philadelphia 3, “> eo 
Townsend 8-2577 Longbeach 0028 Rittenhouse 6 


Branch Offices 
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Underwriters’ 
Approved. 600 Volts AC 


SIZE 
Non-Reversing 
2 to 4 Pole 2-3/4” w. x 3-5/8” h. x 3-5/16” d. 
5 to 8 Pole 5-9/16" w. x 3-5/8” h. x 3-5/16" d. 
Reversing 
2 to 4 Pole 5-9/16” w. x 3-5/8” h. x 3-5/16” d. 


Note: 10 and 15 ampere contactors have same mounting 
and overall dimensions. 


ACCESSIBILITY 


To replace contacts, it is not necessary to disassemble the 
complete contactor. Just remove the parts comprising the 
stationary and movable contacts. Contacts can be replaced 
without disturbing wiring. To change coil, remove magnet 
frame and coil assembly only. (See illustration below.) 


FLEXIBILITY 
Using a screw driver only, you can easily change any pole 


from normally open to normally closed. Ne special parts 
required. 10 and 15 ampere parts are interchangeable. 


RELIABILITY 


Laboratory tests involving millions of operations, plus field 
service of thousands of R-B-M contactors on door operators, 
radio transmitters, packaging and weighing machinery, hoists, 
machine tools and many other industrial applications offer 
proof of dependable, trouble-free performance. 


ADVANCED DESIGN 


Melamine Insulation. Molded coil housing. IIlsco solderless 
connectors. 50/60 cycle magnet coils. Palladium silver con- 
tacts. Stainless steel self-contained 

contact springs. 


Where space is a factor, and 
accessibility a must—use 
R-B-M industrial contactors. 
Initial low cost plus depend- 
able performance will save 
you money. Write for Bulletin 
600 and price list on your 
company letterhead. : 


Dept. A-8 R-B-M DIVISION OF ESSEX WIRE CORP. 


R-B-M DIVISI 
ESSEX WIRE oe 


Logansport, Indiana 








num and Chemical Corp., Oakland, Calif., Reynold 


Metals Co., Louisville, Ky., Revere Copper and Brasg¥ 


Inc., Baltimore, Md., and Fairmont Aluminum Co, 
Fairmont, W. Va., United Smelting and Aluminum Co, 
New Haven, Conn. Oog 


Still Bigger TV Tubes 


New picture tube to go into limited production this 7 
fall at General Electric Tube Division in Syracuse, N. Y,¥ 
Tube will have a dark face-plate¥ 


is 24 in. in diam. 
sealed to a metal cone, as shown here in the cone sealing’ 


operation. Men behind the tube are J. M. Lang, man-9 


t 


ager of the Tube Div. and Dr. W. R. G. Baker, man- 
ager of the Electronics Dept. Fluorescent screen 1s 
aluminum-backed to increase picture brightness and 
permit operation at lower voltages. ooo 


Polyethylene-covered 
Aluminum Cable 


Although polyethylene has been used for some time 
as a covering for copper conductors, it is being used for 
the first time on aluminum ASCR cable by Kaiser 


Modified base-ventilated 
motor designed by General 
Electric Co., Schenectady 5, 
N. Y., to drive power station 
auxiliaries mounted out-of- 
doors for applications where 
a totally enclosed fan-cooled 
unit is not economically justi- 
fied. It is mounted on a con- 
crete base raised sufficiently 
to allow contaminated am- 
bient air to flow through the 
foundation. 
enters the motor through 4 


vertical passage in the base; ~ 


baffles can be _ fabricated 
within the air-intake passage 
if necessary. After circulat- 
ing through the motor, ventilating air is exhausted from 
the top. Exhaust ports are protected by a metal shield. 


ee cs ee 
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THROUGH 


oe 
a 


PULL-THROUGH A17S-T ALUMINUM BRAZIER OR 100 C’SUNK HEAD 


Material 
Thickness 
(Inches) 5, 9 


9,999 


10, ” 
24.999 


25,000 
to 
49,999 


* a 
99.999 


- se 
199,999 


tlF-PLUGGING A17S-T ALUMINUM BRAZIER OR 100 C’SUNK HEAD 


Price Per 100 


Material 
Thickness 
{Inches} 


Price Per 1000 

10,000 | 25000 
to to 

From To 24,999 | 49.999 

019—.140 

125—.265 

250—.390 


030—.140 
125—.265 
250— 390 
375—.515 


043—.140 
125—.265 
250—.390 
375—.515 
500—.640 


125—.265 
250—.390 
375—.515 
500—.640 


Group Pricing: Prices are based on the total quantity ordered at one time 
'egordiess of the type, head, grip length or material. When different 
tems are so grouped, a small charge is made to cover the additional 
hondling required. 


PULL-THROUGH. MILD STEEL BRAZIER OR 100 C’SUNK HEAD 


Price Per 1000 
10,000 | 25,000 
to to 
24,999 | 49,999 


50,000 | 100,001 


Material 
Thickness 
(Inches) 100 
to 


From To 499 


019—.140 
125—.265 
250—.390 


.030—.140 
125—.265 
250—.390 
375—.515 


wns 
Wonc 
@rawo 


.043—.140 
125—.265 
250—.390 
375—.515 
.500—.640 


PRON 
SSS3s 


125—.265 
250—.390 
375—.515 
.500—.640 


Split Shipments: Orders exceeding 25,000 pieces of any one item may be 
scheduled over a period of time ranging from 3 to 12 months, depending 
upon the quantity. For such split shipments, a small charge is made to 
cover the additional handling required. 


You'll find worthwhile material savings when you compare these 


prices with your present fastener costs. New, lighter tools permit 


faster installation by one person—from one side of the work. Ask 


our engineers to make an accurate cost analysis of your fastening 


problems. They'll appreciate the opportunity to be of service and 


there'll be no cost to you. 


Write us today! 
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A BASE SPECIFICALLY 
DESIGNED FOR YOUR 
PLUG-IN UNITS. 


AT LAST 


Eliminates— 


Broken bosses! 
Bent pins! 
Shorted circuits! 


Your Plug-in units can now have pro- 
tection against shorted circuits, brok- 
en bosses, bent pins. For the first 
time, the Alden-pioneered “‘Non-inter- 
changeable” plug-in bases give your 
units the utmost ruggedness for long 
service plus self-locating features that 
speed right connections and prevent 
misconnection of wrong 

units. STRONS 


Request new 
Alden booklet 


“Components for 
Plug-in Unit 
Construction.“ 
It’s a gold mine! 


LOCATING RINGS 
@uiDE Pins FOR 
QuicK ROTATION 
TO INSERTION 
POSITION 


SuienT PROJECTION 
OF PINS CENTERS 
PLUG-IN UNIT QUICKLY 
FOR LOCATING. 
PIN PATTERN CAN 
BE VARIED TO ALLOw 
ISOLATION OF CRIT- 
(CAL LEADS OR TO 
MAKE UNIT NOW-INTER- 
CHANGEABLE WITH AMY UNIT 
HAVING SAJAE NUMBER OF PINS 
To fit your various mounting problems, Alden 
Non-Interchangeable plug-in bases are made in 
@ variety of styles. Attractive housings to be used 
with these bases are also available. Alden engi- 
neers will also gladly work with you on any of 
your unusual plug-in base or unit mounting 
problems. 


LET ALDEN WORK WITH YOU ON YOUR 
COMPONENTS FOR PLUG-IN UNIT 
CONSTRUCTION 


<0) Yipen Propucts Co. 
117 NO. MAIN STREET, BROCKTON 64EM, MASS. 


Twin TF “Wy wh, 


for Constant Tension Wind-up 


ae \ 


The Hydro-Wynd combines a hydraulic cou- 
pling with a planetary gearset to master-mind 
the delicate job of maintaining pre-determined 
tension and speed on wind-up applications, 
without constant adjustments. 

The Hydro-Wynd automatically balances 
speed-torque requirements in the drive to the 
spool shaft—eliminates the need for constant 
manual control. 

See your Twin Disc Dealer for full informa- 
tion about the new Hydro-Wynd. 


For all types / 

of winding 
applications — 

wire, plastic, thread, pa- 
per or textiles . . . wher- 
ever roll diameters vary 
and constant lineal speed 


a 
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Clutches & Hydraulic Drives « = 
S@SCL4LGCOe@HECAGG 


TWIN DISC CLUTCH COMPANY Racine, Wisconsin DRAULIC DIVISION, Rockford, Iflimois 


SRAMCHES: CLEVELAND - DALLAS - DETROIT - LOS ANGELES - MEWARE + MEW ORLEANS + SEATTLE - vwisa 
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Aluminum & Chemical Sales, Inc. Polyethylene, a 
wax-like thermoplastic produced by polymerization of 
ethylene gas under high temperature and pressure, jg 
extruded on the wire as it passes through an extrusion 
machine. In comparison with textile coverings, poly. 
ethylene is free stripping and has a higher resistance 
to abrasion and fungi. O00 


Measuring Pulse Time 


In production of an automotive circuit breaker at 
Littlefuse Corp., Chicago, an “open time”’ test was re- 
quired to determine whether design limits were being 
maintained. A direct reading of the opening time was 
desired for operator convenience, with the reading held 


For an operating test of an automotive circuit breaker, 
this industrial counter supplies a 1000-cycle voltage 
during “open” time to operate an electronic counter; 
time interval is shown directly in 0.001-sec intervals. 


until observed or recorded. The method developed was 
to apply a 1000-cycle potential with initiation of the 
circuit breaker, and cut off the voltage when the circuit 
reclosed. By feeding this voltage to an electronic coun- 
ter, the number of cycles measured gave the time di 
rectly in thousandths of a second. 

Unit employed in this test, made by Berkeley Scien- 
tific Co., Richmond, Calif., consisted of a 1000-cycle 
power supply combined with the electronic counter. 
First three digits in the count are shown by lights 
behind numerals. The counter resets automatically 
upon initiation of the next test. ooo 


Flexible Welding Cable 

Cable for electric welding requires maximum flexi- 
bility to reduce operator fatigue. Severe service condi- 
tions, however, require a heavy long-wearing cable 
jacket that decreases flexibility. These conflicting re 
quirements are reconciled in a new welding cable 
developed by Lincoln Electric Company. The outef 
jacket is neoprene with a paper separator 21%4 mil thick 
between the jacket and conductors. Increased cable life 
and fiexibility are obtained at lower cost than with 
rubber covered cable. Also the neoprene is superior iM 
10-year aging exposure tests, resistance to flame burt- 
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Ingersoll 78” x 72” x 20’ 4 motor driven head 
adjustable rail milling machine. Heads are 
driven by 30/45 H.P. D.C. adjustable speed 
motors. Speed can be varied through rheostat 
control when in the cut. 


ries approved as Type 

TW, with end use ap- 

proval for 80° C. oper- 

ty ation in air; 60°C. oper- 
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o in wet locations. Con- 
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chine Tool Builders’ As- 
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Protect the Performance of your Machine Tools 


with NOME Synthinol 


MACHINE TOOL and CONTROL WIRE 


The performance of machine tools is no better than the wiring 
of their electrical circuits. If it breaks down under severe oper- 
ating conditions, expensive delays for repairs will result. Your 
customers will be dissatified, your reputation damaged. That 
is why it will pay you to specify wire of dependable quality— 
Rome Synthinol Machine Tool and Control Wire. 

Rome Synthinol thermoplastic insulation is highly resistant to 
flame, moisture, acids, oils or cutting solutions. Surface printed 
for easy identification, it is available in a wide range of perman- 
ent colors and uniformly small diameters. 

Where extremely severe conditions are encountered, Rome 
Synthinol 901, a newly developed compound, offers exceptional 
resistance to high ambient temperatures . . . has excellent heat 
aging properties. It is Underwriters’ approved for continuous 
operation at 90° C. and affords improved resistance to oil and 
chemical solvents. It too is available in a variety of permanently 
clear colors, either plain or with outer protective covering. 

The consistent high quality and dependability of Rome 
Synthinol makes it the choice of many leading machine tool 
manufacturers. See for yourself why it will pay you to specify 
Rome Synthinol. Send for Bulletin 101 today. 


IT COSTS LESS TO BUY THE BEST 


ROME ra 


Cede 


NEW YORK 
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Humidicator 
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Y 
$ FAS T! Just wet the wick 


.. swing the instrument... 
read the thermometers— 
and a single setting of the 
scale shows percent rela- 
tive humidity! 


SIMPLE! This new 


TAG Pocket “Humidica- 
tor” requires no separate 
charts or tables... no tech- 
nical knowledge to use! 


STURDY! Integral 


mounting loops in the 

tough plastic case hold ther- 

mometers securely in place 
. help absorb shock! 


ACCURATE! +: 


TAG “Humidicator” uti- 
lizes the fundamental psy- 
chrometric (“wet and dry 
bulb”) principle for deter- 
mining relative humidity— 
and the twin wet and dry 
bulb thermometers are in- 
dividually calibrated! 


Yes, the new TAG Model 8704 “Humidicator” is 
a precise, pocket-size instrument carefully engi- 
neered to provide sturdiness, stability and service. 


WESTON ELECTRICAL INSTRUMENT CORPORATION 


Manufacturers of TAGliabue and Weston Instruments 




























































582 Frelinghuysen Avenue, Newark 5, N. J. 
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ing and copper oxidation. 

Added flexibility is obtained by winding the paper 
separator over and around the conductors. For added 
conductor life without sacrificing flexibility, copper 
stranding is a three-system rope lay incorporating a 
new twisting method. OoOg 


Vinyl Finish For Radio-Isotope Lab 

Chemical-resistant vinyl-type finishes find a novel use 
in coating both the interior and exterior of this minia- 
ture “glove box” laboratory for radio-active isotope 
studies. As shown in the illustration the laboratory 
technician can work in safety by using surgical gloves, 
Adaptation of microtechniques to many radio-isotope 














procedures makes it possible to place a considerable 
variety of laboratory apparatus within the confines of a 
single box. The surgical gloves and the coated ply- 
wood surfaces of the box are sufficient to absorb low- 
energy radiations; where higher-energy materials have 
to be handled suitable close-fitting shields of lead, steel 
or plastics, extra lead-glass windows and special tongs 
are employed. Vinylite resin is used for the paint 
(Bakelite Div., Union Carbide and Carbon Corp.) 
Laboratory box manufactured by Radioisotope Appli- 
cations Company, Berkeley 3, Calif. oud 


Mobile Induction Heater 


Designed-in instrumentation automatically controls 
heat treating operations performed by this mobile 1n- 
duction heater made by Electric Arc, Inc., Newark, 
N. J. Heater has preselectable cycles of heating, soak- 
ing and cooling rates with the same close temperature 
and time control used in laboratory equipment. Con- 
trols for the heater consist of a six-point pyrometer, 
controlling recorder, heating and cooling rate controls 
and a holding timer for the soak period. Heater has 
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@ From Plaskon Alkyd Molding Compound 
to high precision parts in 30 seconds! That's 
the remarkable production pace being main- 
tained for these urgently needed parts. The 
part is a component of “The Standard Tuner” 
made by Standard Coil Products Company 
for television sets. In “The Standard Tuner’, 
extreme accuracy is of the utmost importance 
... tolerances on the Plaskon Alkyd molded 
parts are held as low as .0005”. 


These parts for’ The Standard Tuner” are pro- 
duced in an eight-cavity mold using a total 
pressure of only 4,000 pounds. Cure time is 
about 16 seconds. However, in same cases 
other types of parts made of Plaskon Alkyd are 
...In, cured and out in as fast as 8 to |2 seconds. 


Plaskon* Alkyd is an exclusive new Plaskon 
plastic—a thermosetting mineral-filled mold- 
ing compound that has many outstanding 
advantages. It has high arc resistance, heat 
resistance, chemical and solvent resistance. 
And it has remarkable dimensional stability. 


The many features of Plaskon Alkyd Molding 
Compound may enable you to effect unusual 
economies or developments in your products. 
An experienced Plaskon Service Engineer will 
be glad to discuss it with you or your molder. 
Just write and tell us when he should call. 
*Reg. U. S. Pat. Off. 


PLASKON 


ALKYDS 





PLASKON DIVISION 
LIBBEYeOWENSeFORD GLASS COMPANY 
2137 Sylvan Avenue * Toledo 6, Ohio 
In Canada: Canadian Industries, Ltd., Montreal, P.Q. 


Branch Offices: Boston, Chicago, New York, Rochester, 
Los Angeles 


Manufacturers of Molding Compounds, 
Resin Glues, Coating Resins 
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This is “The Standard Tuner” made by 
Standard Coil Products Company, Chicago, 
Illinois, and Huntington Park, California. 
The parts are molded by Wilcox Plastics, 
Los Angeles; MayfairMolded ProductsCom- 
pany, Chicago; and Trans-Matic Plastics 
Company, Chicago, from Plaskon Alkyd. 
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One more reason why Wirt Resistors 
are first choice. .. WERT COATINGS 


PHENOCOTE 


The Organic Cement Coat- 

ing Improved and Action- 

tested 

@ For maximum protec- 
tion against moisture, 
humidity, electrolysis 

@ For high stability and 
prolonged “shelf”? and 
“service’”’ life 

@ Withstands salt-spray 
and salt-water immer- 
sion tests 

@ Harmless to most deli- 
cate windings 

@ Rated for 155°C. per- 
formance 


VITREOUS 
ENAMEL 


A high temperature coat- 
ing fused on the wire at 
over 593°C. These Wirt 
Resistors can operate con- 
tinuously at 275°C. 


Applied to Wirt 
Wire Wound Resistors 


(Space wound on low loss ceramic tubes) 


FIXED ADJUSTABLE 
FERRULE EDISON BASE 


There’s a Wirt Resistor for a wide 
variety of applications . . . Write 
today for information and recom- 
mendations for your standard or 
special needs. 


BETTER 
7 
WIRT COMPANY, 5231 Greene Street, Germantown, Philadelphia 44, Pa. 


SPECIALISTS FOR SO YEARS [N THE MANUFACTURE OF RESISTORS 


Shown is the M12 
motor rated 1/15 H.P. 
at 5M RPM 115V AC 
or DC. 


TEMCO Motors Thru 1/15 H.P. Give 
Your Product PLUS Selling Power. . . 
Long Trouble-Free Life. 


TEMCO motors have precision ground shafts, dynamically bal- 
anced armatures for smooth running and long life; self aligning, 
oil retaining bearings with large felt reservoirs. 

Highest grade quiet brushes in bakelite enclosed precision brass 
tubes are instantly removable from the outside—no need to take 
motor apart. Heavy duty blower fan assures continuous operation 
under full load conditions. 

TEMCO’S 20 years of design engineering, productive experience, 
best of materia's, and efficient production combine to give you 
the highest quality motor on the market at a competitive price. 
cae PRICED, HIGH QUALITY MOTORS, THINK OF 


THE ELECTRICAL 


4 
00 ere 


MFG. CO. 
Wiscen 


ae 
era 


LAKE AT 
MoToRs 7 ADDRESS DEPT. C FOURTH 


been designed with two separate half-units, each ener. 
gized by its own contactor. Voltage changes are made 
by a rotary selector switch interlocked to prevent 
changes when heater is carrying a load. To give added 


versatility, pyrometer and program controls can be 
switched to control either half-unit or both as one. 
Both 60 and 75 kva units are fan cooled and have a 
continuous rated capacity for heating 14- and 18-in, 
pipe welds to 1350 F. Intermittent duty loads of 125 
per cent full load can be maintained for 2 hr. OOO 


~~ ~ 
Removing Enamel Insulation 
To insure solid solder contact of rotor leads in the 
commutator it is necessary to completely remove the 
insulation. To accomplish this quickly, a power brush- 


To Keep Peace in the Family 


Influence of television in the home may be read 
in some of the gadgets developed to meet problems 
TV raises. Here is a new earphone attachment, 
made by Skinner & Pelton, Inc., Chicago, that per- 
mits “silent” listening. Three-way switch connects 
headsets or speaker alone, or both. Plastics control 
box with four jacks, has local volume control. 


——— 
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How 


Inconel-sheathed 
CHROMALOX units 


help these 

Wiegand 
appliances do 
a better job 





In the Wiegand “Chromalox De- 
luxe’ heater, the tubular Chroma- 
lox heating unit is Inconel-sheathed 
for maximum service life. 


EMBLEM ¢ OF SERVICE 









“Chromalox” circulating heater and table range equipped with Chromalox Inconel- 
sheathed heating units. Manufactured by EDWIN L. WIEGAND CO., 7506 Thomas 


Blvd., Pittsburgh, Pa. 


Looking for a really tough heating 
element? 


Then you should know about the 
Edwin L. Wiegand Company’s In- 
conel-sheathed “Chromalox” heat- 
ing unit. It is standard equipment 
in kitchen ranges and heating ap- 
pliances made by many manufac- 
turers. 


Inconel® sheathing gives Chro- 
malox heating elements triple pro- 
tection. It guards against mechani- 
cal damage, resists corrosion from 
spillover and atmospheric moisture. 
It gives strong support to the ele- 
ment no matter how hot it gets... 
without embrittling, flaking or cor- 
roding away. 


So it is easy to understand why 
the Edwin L. Wiegand Company 
used Inconel sheathing in their 
Chromalox heating elements when 
they developed their new space 
heater and table range. 

The next time you are looking 
for a heating unit for an electrical 
appliance or for such industrial ap- 
plications as baking, curing, drying 
or heat-treating, remember “Chro- 
malox”— and for maximum service 
life specify Inconel sheathing. 

If you would like more informa- 
tion about Inconel-sheathed ele- 
ments... or help with your corro- 
sion and high-temperature prob- 
lems... write directly to George 
Anner of INCOo. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N. Y. 


Tf ¢ ONEL .. for long life at high temperatures 
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Stay on the extra safe side... 
wih MELMAC’ plastic 


From a safety standpoint alone, the exceptional arc resist- 
ance and non-tracking properties of MELMAC 3020 are a 
great advantage. They minimize hazards from short cir- 
cuits when sudden surges take place within a confined 
area where terminals must be close together. 

MELMAC 3020 is highly resistant to carbonizing under 
arcing, wet or dry . . . insures electrical insulation . . . and 
is self-extinguishing*. 

Call on us for design, technical or sales help on making 


your products even safer with MELMAC plastic. 
* ASTM method D635-44 


For safety’s sake . . . shock-and-arc-resistant MELMAC 3020 plastic is 
used for most of the electrical insulating parts in the Joy Continuous 
Miner. As a result, danger of fires from short circuits hundreds of feet 
below ground has been reduced to a minimum. 


AMERICAN COMPANY 


PLASTICS DEPARTMENT 
35 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 


In Canada: North American Cyanamid Limited, Royal Bank Building, 
Toronto, Ontario, Canada 
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ing method of removing fine wire enamel insulation hag 
been developed by The Osborn Mfg. Co., Cleveland, 
Equipment used consists of a variable-speed lathe with 
an operating range between 100 and 5000 rpm and 
counter-rotating brushes. 

Rotor is placed in a fixture with the wires extend- 


cs 
a 
is 


ing; rotor is rotated at 8 rpm forcing the wires be- 
tween the counter-rotating brushes. About 1 in. of 
insulation is removed for a distance of approximately 
1% in. from the end. After brushing, rotor is then 
removed from the fixture and the wires are trimmed 
to length within the cleaned area. ooo 


“G-String” Transmission Line 

Simple, efficient and low cost method of conducting 
high-frequency current in the microwave range, devel- 
oped at the Signal Corps Engineering Laboratories, 
Ft. Monmouth, N. J., offers promise of replacing wave 
guides and coaxial cable in many applications. Actu- 
ally, an accomplishment of mathematical prediction, 
the development of the new transmission line was ini- 
tiated by studies that entailed months of mathematical 
analysis based on a paper published in 1899 in Munich, 
Experimental models were built that demonstrated the 
practicability of the predicted method, showing that the 
efficiency of the “G-string” transmission line was tet 
times that of comparable types in use. 

Consisting of but a single wire with special insula- 
tion and funnel-shaped terminals, the line costs little 
to manufacture. By eliminating bulky, intricate and 
expensive wave guides and coaxial cables, televisiom 
programs may be distributed at much lower cost, and 
even “wired” television may be possible to homes. The 
transmission line is expected to simplify many radar 
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1 Rests Ail and Kear 


Above: Application 
of Krozure Oil 
Seal on a farm im- 
plement wheel as- 
sembly. 


Right: Application 
of KLozure to seal 
a ball bearing of a 
centrifugal pump. 


GARLOCK 


ican See 
Oe el 
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, 
2. Kewl “Wear — 
because of “‘live’’ spring action 


GarLocK Ktozure Oil Seals deliver the “one-two” punch. 
The sealing element is made of a special Garlock com- 
pound which resists oil and is unaffected by heat up to 
250° F. The flexible and sensitive “live” action of the spring 
against the resilient sealing element in Models 53 and 63 
KiozureEs reduces wear and friction to a minimum. 


Model 53 Kiozure (illustrated above) is produced in a 
range of sizes for 3” to 10” shafts. Model 63 Ktiozurgs, 
employing the same engineering principles but differing in 
details of design, are made in a range of sizes from 4" to 
and including 3” shafts. Write for KLozure catalog. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 


OIL SEAL 





Miller-Smith 
can supply your 


SPECIALTY TRANSFORMERS 


to meet all physical 
and electrical specifications. 


2000cyv 


2S0cH 


Delivered to meet YOUR 
Production Schedule 


Miller-Smith Corp. 


SUCCESSOR TO 


B. F. MILLER CO. 


P.O. BOX 568-A TRENTON 4, N. 





techniques, particularly in feeding power to rotating 
antennas. System gets its name from initials of its in- 
ventor, Georg Gouban, of the Signal Corps Engineering 
Laboratories. Oag 


Zero-Coefficient Capacitance 

Relatively large capacitances, up to 0.5 mf, were re- 
quired for a 400-cycle resonant filter to operate over 
a temperature range from —60 to +75 C. Because of 
the wide temperature range and the constancy required 
in filter performance, the change in capacity with tem- 
perature had to be held to a low value. The problem 
was solved in this application by combining two matched 
capacitor elements supplied by Condenser Products 
Company, Chicago, one with a positive temperature 
coefficient of 0.001 per deg C, and the other with a 
negative coefficient of the same value. Equal capacity 
sections of the two types thus gave a zero coefficient. 
Any desired overall coefficient between —0.001 and 
+-0.001 could have been obtained. Ooo 


Feature Article Reprints 


As a service to readers who wish to retain feature 
articles appearing in ELECTRICAL MANUFACTURING 
in their own files, selected articles from each issue are 
reprinted and announced on this page as soon as they are 
ready for distribution. Readers to whom copies of 
ELECTRICAL MANUFACTURING are addressed, or 
others who regularly receive each issue, may secure 
single copies of any reprint without charge upon a 
company letterhead request addressed to: 


J. A. Campbell, Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 
This free reprint service is restricted to qualified 
readers of ELECTRICAL MANUFACTURING. When 
requesting these reprints, if the copy you read is not 
addressed to you, please confirm that you regularly 
receive each issue and include, if known, the reader's 
name to whom your copy is addressed. 


Five feature articles appearing in the July issue have 
been reprinted and are now ready for distribution. 
Since quantities are limited, requests for these reprints 
should be made promptly; when the initial supply is 
exhausted no more copies can be supplied. 


Pressure-Sensitive Adhesive Tapes, July 1950, 12 pages. 
Some 40 different types offering improved insula- 
tion, faster assembly and compactness; for insulation, 
lead-holding, splicing, color identification; char- 
acteristics and applications tabulated. 


Designing Amplifiers for Servomechanisms, July 1950, 
12 pages. How to apply basic antihunt methods to 
obtain desired accuracy, stability and speed of re- 
sponse in both reversing-motor and _ clutch-type 
servos. Also Synchro Controls Feed Tension, a 
dual-motor speed and synchronizing control. 


How to Use the Oscilloscope as a Design Tool, May and 
July 1950, 16 pages. Combined reprint of this two- 
part article describes general purpose oscillographs 
and accessories required for design work; gives de- 
tailed instructions for applying the equipment and 


(Continued on page 208) 
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BENDIX RADIO DIAL 
uses plastics to keep pace 
with the production of New 
’50 FORDS. Dials are injection 
molded . . . one every 114 minutes. 
Green Lucite is used because of its 
permanent color and ability to 
diffuse and transmit light. 
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‘Making ends meet” on the production line... 
and in the cost department ...is no problem 
when Aico molds your plastic parts. With over 
30 years experience to guide us, we can accu- 
rately advise the most economical type of mold 
to meet your production requirements. With 
our extensive facilities, you can depend on Aico 
to deliver parts in any volume to keep pace with 
your most rigid production schedules. Write for 
our free “‘Portfolio of Plastic Applications” that 
shows how Aico plastics have helped many 
other manufacturers make ends meet . . . both 
in production and cost. 


AMERICAN INSULATOR CORPORATION 


New Freedom, Pa. 





Many things are better because of MOLDED PLASTICS 
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“‘NOFLAME-COR” 


the HEAT-RESISTANT lead wire 


| 


Growing in use and importance among manu- 
facturers of Vacuum Cleaners, Refrigerators, 
Electric Fans, Business and Scientific apparatus. 
Prove to your own satisfaction the over-all effi- 
ciency of ‘““NOFLAME-COR” in applications where 
ability to resist heat is a vital consideration. 
Available in all sizes, solid or stranded. Over 
200 color combinations. Engineering data and 
samples sent upon request on your letterhead. 


PRODUCTION ENGINEERS: Specify 
“NOFLAME-COR“ for absolute uniformity 
of diameter, permitting clean stripping of 
insulation without damage to the copper 
conductor... 


NO NICKING OF CONDUCTORS 
NO CONSTANT RESETTING OF BLADES 


APPROVED BY 
hte a 82 ikea 8) 
LABORATORIES AT 


AVOID LOSSES FROM 
“BLOBBING*’* 
Not being an extruded plastic, 
eliminates the costly “blobbing” of 
insulations under soldering heat 


© Flame Resistant § ° High Insulation Resistance 


I ee Cell: 


SS mata 


mS MPL) dU") 
* Also unaffected by the heat of impregnation — 
therefore, ideal for coil and transformer leads 


eat CRY Lea Bia a 


“made by engineers for engineers” 


CORNISH WIRE COMPANY, inc. 


605 Nerth Michigon Avenve, 1237 Public Ledger Bidg., 
coe 15 Park Row, New York 7, N.Y. ena: 


MANUFACTURERS OF QUALITY WIRES AND CABLES FOR THE ELECTRICAL AND ELECTRONIC INDUSTRIES 


(Continued from page 206) 
interpreting the results for electrical and mechan- 
ical tests encountered in design. 


What is a “50 C” Motor, July 1950, 8 pages. Funda- 
mental interpretation of motor temperature ratings 
in terms of “hottest-spot” temperature for various 
classes of insulation, related to method of measure- 
ment, enclosure and service factors. 


How to Lay Out Control Circuits, April 1950, and 
Elementary vs. Schematic Circuit Diagrams, July 
1950, 8 pages. Step-by-step procedures for ana- 
lyzing control circuit problems, and _ graphical 
methods for construction and interpretation; also, 
an actual case history demonstrating the advan- 
tages of the elementary diagram in design. 


Hermetically Sealed Components for Industrial Control, 
July 1950, 8 pages. A complete survey of sealed and 
evacuated or gas-filled components designed to pre- 
vent failure caused by climatic conditions common 
to industrial equipment 


The following four feature-article reprints from the 
June issue of ELECTRICAL MANUFACTURING are 
available as previously announced: 


Miniaturization—Crux of Contemporary Product Design, 
June 1950, 8 pages. How unitized package, inter- 
changeable module, printed circuits, new materials 
and production methods are reducing size, weight, 
complexity and maintenance. 


Silicone Rubber Emerges as a Dielectric Material, June 
1950, 8 pages. New formulations for insulating ma- 
terials combining wide-range thermal stability, flexi- 
bility at very low temperature and the resilience of 
a rubbery material. 


Beryllium Copper at Critical Points, June 1950, 8 pages. 
How service-free performance at lowest cost was 
obtained in four parts in an IBM accounting ma- 
chine; includes specifications for material, tooling, 
heat-treatment and cleaning. 


Matching Solenoid Characteristics to Load, June 1950, 
8 pages. Fundamental considerations that lead to 
increased efficiency and reliability, and nine sug- 
gestions for correct selection and application of 
solenoids. (See note below.) 


Because of the interest expressed in the feature article 
on applying solenoids (last reprint listed above), an 
additional quantity of this title has been obtained. Quan- 
tity at hand is sufficient to lift single-copy restrictions 
(on this one reprint) and a maximum of three copies will 
be supplied without charge to anyone on a letterhead 
request. Quantities of 10 or more can be secured at 
35 cents each on orders accompanied by remittance. 


Many of the reprints listed on this page in earlier 
issues of ELECTRICAL MANUFACTURING are no 
longer available. Here are the titles currently in hand 
for which single-copy requests will be filled as long as 
the supply lasts: 


Relay Circuit Ideas Taken from Telephone Practice, May 
1950, 8 pages. A variety of sequence, time delay, 
pulsing and steering relay circuits adaptable to ma- 
chine control functions; with some specific sugges- 
tions for'relay circuit design. 


Seven Basic Types of Servomechanisms Analyzed, May 
1950, 8 pages. Their advantages and limitations as 
control systems for mechanical amplification, remote 
positioning, automatic control, reaction measurement 
and pilot control service. 


Nylon Plastics Make Tough Components, April 1950, 8 
pages. How unusually high impact strength in re- 
(Continued on page 210) 
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SPECIAL ELECTRICAL PORCELAINS are born under 
fire. They are fused into a chemically inert stone-like 
mass, the properties of which practically are un- 
affected by subsequent operating temperatures of 
equipment in which they are used. 

Even at elevated temperatures the volume resis- 
tivity of Special Electrical Porcelain is over 5000 ohms 
per CM cube at 700 C. 

Moreover, Special Electrical Porcelains support 
electric strain under varying atmospheric conditions. 
They are true dielectrics. Special Electrical Porcelain 
parts maintain dimensional stability even under con- 
ditions of excessive humidity. They are inorganics, 
with fixed properties, physical as well as chemical. 

Any member of the group is well qualified to help 


you with specific problems of design, and will wel- 
come your inquiry. 


Typical components here illus- 
trated include a range terminal 
block, reflector room heater ele- 
ment “cone,” stove element 
“brick,” resister spool with fine 
helex molded in, oven element 
insulator, terminal block. 


SPONSORED BY THESE MEMBERS OF THE 
oan ML MSSM Me BL 


SMMC MUU SST UE 


THE AKRON PORCELAIN CO, NEW JERSEY PORCELAIN CO. 
3000 CORRY AVE., AKRON 14, OHIO NEW YORK AVE. AND PLUM ST. TRENTON 5, M. J. 


THE CERAMIC SPECIALTIES CO. PORCELAIN PRODUCTS, INC. 
444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 1241 WEST FRONT STREET, FINDLAY, OHIO 


THE COLONIAL INSULATOR CO. SQUARE D COMPANY 
937 GRANT STREET, AKRON 11, OHIO 6060 RIVARD STREET, DETROIT 11, MICH. 


ILLINOIS ELECTRIC PORCELAIN CO. THE STAR PORCELAIN CO. 
P. ©. BOX 272, MACOMB, ILL. 71 MUIRHEAD AVE., TRENTON 9, NW. J. 


KNOX PORCELAIN CORP. THE UNIVERSAL CLAY PRODUCTS CO. 


KNOXVILLE 1, TENN, 1501 E. FIRST STREET, SANDUSKY, OHIO 
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‘Kobertshaw 
AM -in-Che 


AUTOMATIC SWITCH AND OVEN 
TEMPERATURE CONTROL 












cuts in two oven elements 


AUTOMATICALLY  ¢,, quick preheating. 


cuts out top element shortly 


AUTOMATICALLY before oven reaches preheat 


temperature, minimizing 
overshoot. 


cuts in lower element and 
AUTOMATICALLY _ maintains oven temperature 


on that circuit only. 


You get fully-automatic control of oven temperature 
with this Robertshaw combination automatic switch 
and thermostat. Compact in size. Easy to install. Four 
mounting positions provided, together with close-up 
or extended bezel to fit any switch panel in the range- 
top, or back panel position. Screws inserted from 
rear. Three basic models. Write for information. 


In home and industry, EVERYTHING’S UNDER CONTROL 


‘Koberctshaw 


THERMOSTAT DIVISION 
ROBERTSHAW-FULTON CONTROLS COMPANY 
YOUNGWOOD, PENNSYLVANIA 
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(Continued from page 208) 


lation to density and ease of molding has led to 
cost reductions; case histories of mechanical as well 
as electrical applications. 


Transducers—Sensing Elements for Servos, April 1950, 8 
pages. Seventeen types of sensing units for convert- 
ing position, motion or pressure into electrical sig- 
nals for servo operation; some practical applications 
for measurement, recording and control functions, 


Application of Low-Loss Plastics, May 1950, 8 pages. 
Re-evaluation of design significance of dielectric 
properties and factors influencing behavior of 
low-loss plastics; new trends in low-loss materials; 
dielectric properties tabulated. 


Ceramics as Insulators and Dielectrics, May 1950, 12 
pages. Data on mechanical strength, resistance to 
heat shock, moisture permeability, relative cost and 
other factors that determine selection of type for 
custom molded parts. 


New Single-Phase Motors in Integral-Horsepower Rat- 
ings, April and May 1950, 16 pages. A complete 
reprint of this two-part article giving design and 
operating characteristics for single-phase capacitor 
types with ratings up to 20 hp, with performance 
data on comparable repulsion-induction types. 


Dimensions Measured Photoelectrically, April 1950, 4 
pages. Precise measurements obtained by electronic 
chronoscope controlled by light beam intercepted by 
work moving at constant speed. 


Problems in Fungus and Moisture Deterioration, March 
1950, 12 pages. Protection of electrical components 
and equipment for civilian use in temperate cli- 
mates; specifications and applications for a variety 
of fungistatic coatings. 


Progress in Synthetic Mica, March 1950, 8 pages. Com- 


prehensive report on the status of coordinated re- 
search projects aimed at large-scale commercial pro- 
duction. 


Microwaves Offer New Control Functions, March 1950, 
8 pages. How the functions of a photoelectric con- 
trol and many others can be performed. Basic facts 
for applying this new control medium. 


Magnetic Recording Systems in Product Design, Febru- 
ary 1950, 16 pages. A review of developments in 
major elements of recording systems; applications 
for sequence controls, data analysis and transient 
recording, and design case histories. 

Selection Chart for Plastics Materials, February 1950, 
4 pages. Average properties, costs, and fabrication 
methods for 13 thermoplastic and 11 thermosetting 
materials, tabulated for ready reference. 


Stainless Steel Cuts Costs, February 1950, 8 pages. Prop- 
erties of 29 types, and examples of cost-cutting ap- 
plications in electrical equipment and appliances. 


How Small Can a Motor Get? January 1950, 4 pages. 
Cost and performance considerations as affected by 
efficiency, iron and copper losses, improvements in 
materials and manufacturing methods. 


Research Developments in Dielectric Materials, January 
1950, 12 pages. New materials and test methods 
reported at Conference on Electrical Insulation; 
high-temperature materials dominate. 


V-Belt Drives for Adjustable Speeds, January 1950, 8 
pages. Advantages and limitations of available types 
suitable for designed-in service. 


Assembly Savings Through Fastening Analysis, December 
1949, 8 pages. Case histories of electrical products 
showing cost savings obtainable by cooperation of 
designer and fastening specialist. 


(Continued on page 212) 





ELECTRICAL MANUFACTURING 


From the many useful properties of beryllium 
copper, you can find the right combination to give 
your product competitive advantages through high 
performance and economy in production. 


@ Readily formed or machined in the heat- 
treatable condition. 


e Simple, low-temperature heat treatment for 
desired properties. 


© Good electrical and thermal conductivity. 
@ High elastic and endurance strength. 

@ Non-magnetic. 

e@ Minimum drift and hysteresis. 


e Excellent resistance to corrosion and corro- 
sion fatigue. 


HELPFUL ENGINEERING INFORMATION contained in a new 


series of Beryllium Copper Technical Bulletins. If you wish to receive these 
































available as 


ROD AND BAR 

Rounds, Rectangles, Hexagons and others. 
Write for BULLETIN 13 for available forms 
and sizes. 


WIRE 


Heat-treatable and pretempered. Detailed 
information furnished on request. 


STRIP 


in Rolls or Lengths. Send for Bulletin 12 for 
full particulars. 


J ®tay 


Sone 


regularly, write us a note on your company letterhead. 
ojge a 


BERYLLIUM 


os 
en LE BERYLLIUM CORPORATION 


DEPT. 9, READING 5, PA. 
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Bee elek | 


DOWN ON 


INDUCTANCE 


- AND CAPACITANCE 


because the opposed windings 
are on a special flatted core 


It’sa Ward Leonard exclusive—a non-inductive resistor 
with Ayrton-Perry winding around a core that’s flatted 
on opposite sides. Purpose of the flats? To make sure 
the crossings of the two windings are exactly 180° 
apart—thus reducing inductance and distributed capac- 
itance to an absolute minimum. 

For high watt rating in a given size unit . . . low differ- 
ence in potential between adjacent turns ... absence of 
undesirable high capacitance—specify Ward Leonard 
non-inductive resistors. 

Write for Resistor Catalog. Ward Leonard Electric 
Company, 34 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
Rak - EE rg nccued Coitiols 


’ ae 
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Basic Approach to Servomechanism Design, December 
1949, 8 pages. Practical analogies demonstrating 
the relation between speed, accuracy and stability, 
and basic methods for reducing hunting. 


Incompatible Standards, December 1949, 4 pages. How 
lack of standards affects designing products for the 
world market; progress now being made in interna- 
tional agreement on screw threads and tolerances, 


Practical Factors in Applying Insulating Varnishes, De- 
cember 1950, 12 pages. Importance of compound- 
ing, application and testing of varnishes for coils 
and motor windings. 


Electrical Count Control Devices, November 1949 and 
January 1950, 8 pages. Available types for designed- 
in use giving positive control of number of opera- 
tions at rates up to 10,000 per min. 


Impact of Military Requirements on Product Design, 
October 1949, 12 pages. Influence of new materials 
and components, and new design concepts. 


Multiple Circuit Connectors, September 1949, 8 pages. 
A survey of available types of standard plugs and 
receptacles that can be designed-in to reduce wiring, 
assembly and maintenance costs. 

Portable Batteries for Built-In Power Sources, August 


1949, 8 pages. Operating characteristics, space and 
weight data for wet and dry types. 


Three Control Systems for D-C Adjustable-Speed Drives, 
July 1949, 8 pages. Comparison of magnetic ampli- 
fier, multiple-field generator and electronic. 


What the Armed Services Want, March and April 1949, 
8 pages. Market for electrical and communication 
equipment; mobilization plan for the industry. 


Unified Screw Thread Standards, January 1949, 4 pages. 
Significance of new standards and points of differ- 
ence from former American standards. 


Electrical Insulation—Navy’s Program Moves Ahead, 
November 1948, 12 pages. Developments in glass- 
silicone and other new arc-resistant laminates. 


Flexible Cords for Portable Appliances, September 1948, 
8 pages. Types of construction recognized by 
Underwriters’ and service conditions for which each 
is acceptable. Type specifications are tabulated. 


Universal Motors as Low Cost Drives, September 1948, 
6 pages. Balancing cost against performance in se- 
lecting type of winding, rating, speed control 
method, commutator and bearing design. 


Three Design Considerations in Selecting Resistance 
Alloys, August 1948, 6 pages. How to determine the 
most suitable alloy for requirements of heat resist- 
ance, resistivity and thermal coefficient. 


Bulk quantities (two or more) of any of these listed 
reprints for which a supply is still available, may be 
obtained at the following prices per copy on orders 
accompanied by remittance. 


Quantity Number of pages in reprint 


ordered 4. 8 12 16 


2-5 $0.50 $0.70 $0.85 $1.00 
6-9 0.35 0.50 0.60 0.70 
10-24 0.25 0.35 0.45 0.55 
25-49 0.20 0.30 0.40 0.50 
50 or more 0.15 0.25 0.35 0.45 


As a special service to Librarians to whom issues of 
ELECTRICAL MANUFACTURING are addressed, 4 
maximum of five copies of any one title will be supplied 
without charge. Quantities of six or more are avail- 
able at the price schedule above. 
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Can it solve one for YOU? 


When the Luma Electric Equipment Company designed their new 
resistance soldering tool, they ran into a problem... 


The electrode holders, subject to high heat from the carbon 
electrodes, were giving unsatisfactory service in experimental models. 
Luma engineers tried various alloys for the holders, but were forced 
to discard one after the other because of early failure or lack of 

good machining characteristics. 


The metal they needed had to have these qualities... 
all of them: 


1. High strength, even when the carbon electrodes 
become red hot. 
2. Good resistance to oxidation and corrosion. 
3. Low co-efficient of expansion. 
4. Good machinability. 
5. At least fair electrical conductivity. 





Luma finally found what they were seeking in 


The Luma Soldering Tool, operating on the 


“R’® Monel, one of the family of INCO high-nickel resistance principle, gives quick heat as soon 
emai as the transformer current is applied to the 
alloys. Electrode holders made of ‘“‘R” Monel successfully electrodes. The total weight of the handpiece 
. ° —_ ° is amazingly small — only 8 ounces, 
withstood the severe service conditions imposed by including a 5-foot, twin conductor cable. 
. : Electrodes are carbon. For maximum service, 
the fast-heating Luma Soldering Tool. electrode holders are heat-resistant, 
i es pee . corrosion-resistant ‘‘R'' Monel. 
And in addition, “R” Monel proved to be a practical For information about the Luma 
° . ee ’ . ! i Tool i di | 
metal ... economical, machinable. “R’’ Monel is Une ROCHE Daunte €D.. 


particularly well-adapted for use on automatic screw F.C Ty eve 


machines, since it may be machined at relatively 
high cutting speeds. 


If—like the Luma Electric Equipment Company — 
you have a high-temperature or corrosion problem that 
seems impossible to solve, you'll find INCco’s Technical 

Service Department always ready to help you. A letter, 

briefly outlining your problem, will secure INCO’s 

full co-operation. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


EMBLEM _— OF SERVICE 


NICKEL PINcIN ALLOYS 67 weit strect, New York 5,N.¥. 


MONEL® * "K"®MONEL * "R”®MONEL © “KR”® MONEL 
NICKEL * “D”® NICKEL * “L"® NICKEL * INCONEL® 
DURANICKEL® * PERMANICKEL® + INCONEL "X”®, 
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Guide to Buying 


MATERIALS @ METALS e ELECTRICAL & MECHANICAL PARTS e@ EQUIPMENT e FINISHES 


Index of products and services as advertised in ELECTRICAL MANUFACTURING and which 
are used in the design, engineering and manufacture of electrically operated machines, appliances 
and equipment—a monthly service to readers and advertisers. Always consult latest issue. Ex- 
panded data may be secured from advertisements. Publisher will supply any additional information, 
which is available, upon request. Address—John A. Campbell, Director, Reader Service. 


ADHESIVES 

Armstrong Cork Co., 
caster, Pa. 

Durez Plastics & Chemicals, Inc., 
Walck Rd., N. Tonawanda, N. Y. 

nets Mining & Mfg. Co., St. Paul 


ALUMINUM 


Aluminum Co. of America, 
Bidg., Pittsburgh 19, Pa. 
Federated Metals Div., American Smelt- 
es Refining Co., 120 Bway., N. Y. 5. 


ie Es 
Reynolds Metals Co., 
2555 So. Third, Louisville 1, 


9508 Arch, Lan- 
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2165-H Gulf 


Aluminum Div., 
Ky. 


AMMETERS. See Instruments. 


ANODES, PLATING 
American Brass Co., Waterbury 88, 
Conn. 


Baker & Co., 118 Astor, Newark 
5. N. 2 


Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 
du Pont de Nemours & Co., Inc., E. I. 
ee naenns Dept., Wilmington 98, 


1. 

Federated Metals Div., 
s t Refining Co., 

General Plate Div., Metals & Controls 
Corp., 408 Forest, Attleboro, Mass. 
(Silver, Gold) 

Hi & Harman, 82 Fulton, New York 
7, N. ¥. (Gold and Silver) 

Makepeace Co., D. E., Attleboro, Mass. 
(Gold & Silver) 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Seymour Mfg. Co., Suter: Conn. 


ASBESTOS SLEEVING. See Sleeving 
and Tape, Asbestos. 


Inc., 


American Smelt- 
120 Bway., N. Y 


ASSEMBLING a 


Detroit Power Screwdriver 
Fort St. Detroit 16, "Frise 


BALANCING MACHINES 

Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 

BALLS, BEARING 

Hartford Steel Ball Co., Hartford 6, 


Conn. 

Hoover Ball & Bearing Co., Ann Arbor, 
ich. 

7 Industries, Inc., Philadelphia 82, 


a. 
Strom Steel Ball Co., 1950 8. 54th Ave., 
Cicero 50, Ill. 


BATTERIES, DRY 


Radio Corp. of America, Commercial 
Engrg. Sec., H41R, Harrison, N. J. 


BATTERY ELIMINATORS. See Power 
Supply Units, Rectifier, 


BEARINGS, BABBITT 


Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. (Steel or Bronzed Backed) 

Moraine Products Div. of General Motors, 
Dayton, Ghio. (Steel- —? 

aye & Bon, Inc., Joseph T. 


2817 W.. 


P.O. Bor 


» Chicago, 


BEARINGS, BALL (Miniature) 
Miniature [pedteten Bearings 


Keene, N. 
New Departure Div. of General Motors 


- Corp. ‘eae Gena. 
orma- mann Bearin Corp., 
ford, Conn. = 


BEARINGS, BALL and ROLLER 


(Radial and Thrust) 
Aetna Ball and Roller Bearing Company, 
4600 Schubert Ave., Chicago 39, Tl 
Fafnir Bearing Co., New Britain, Conn. 
— Ball & Bearing Co., Ann Arbor, 
New Departure Div. of General Motors 
Nive Bristol, Conn. 

ice 


all Bearing Co.. 30th & Hunting- 
Norma, BH ann Bearings Corp., 


Ine. 


Stam- 


ark Ave. Philadelphia, Pa. 
Stam- 


oar Industries, Inc., Philadelphia 32, 


228 


BEARINGS and BUSHINGS, BRONZE 


Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. J. 
Dept. EM 


Brass & Copper Co., 
250, Waterbury 20, Conn. 

Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. (Bronze on Steel). 

—- Co., Inc., P. R. Indianapolis 
. In 

Moraine Products Div. of General Motors 
Corp., Dayton, Ohio. 

Morganite, Inc., Long Island City 1, N. Y. 

Randall Graphite Bearings, Inc., 211 E. 
Market, Lima, Ohio 


BEARINGS AND BUSHINGS, 
LUBRICANT-RETAINING 
Metal) 

Ampler Mfg. Co., 
6501 Harper, 

Bound Brook 
Bound Brook, N. 


(Powdered 


Sub. of Chrysler Corp., 
Detroit 31, Mich. 
Oil-Less Bearing Co., 


J. 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y. (Oilless, 
Self-lubricating). 

570 Mill, 


Johnson Bronze Co., 
Castle, Pa. 

Moraine Products Div. of General Motors 
Corp., Dayton, Ohio. 

National Molded Products, Inc., St. 
Marys, Pa. 

Randall Graphite Bearings, 
Market, Lima, Ohio 


New 


Inc., 211 E. 


BEARINGS AND BUSHINGS, NON- 
METALLIC 


General Electric Co., Chemical Dept., 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

National Vulcanized Fibre Co., Wilming- 
ton, Del. 

Richardson Co., 2799 Lake &t., 

= & Son Inec., Joseph T., Chicago, 


Park, Ill. 
Westinghouse Electrie Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


Melrose 


(Rubber- 


BEARINGS, FLEXIBLE 
backed) 


Lord Mfg. Co., Erie, Pa. 


BELLOWS, METALLIC 


Clifford Mfg. Co., Div. 
Thomson Corp., 126 Grove, 
54, Mass. 


BELT DRIVES. See Drives, 


BERYLLIUM COPPER (Rod, 
Tube, Wire) 


Beryllium Corp., 
Pa. 


6, Ind. 
Mallory & Co., Inc.. 


of Standard- 
Waltham 


V-Belt. 
Strip 


Dept. 7, Reading 5, 


P. R., Indianapolis 


BIMETALS. See Thermostatie Bimetals. 


BITS, SCREW AND BOLT. See Socket 
Screw Keys & Wrenches. 


BLOCKS, PILLOW 


Fafnir Rearing Co., New Britain, Conn 

Norma-Hoffman Bearings Corp., Stamford, 
Conn. 

Randall Graphite Bearings, 
Market, Lima, Ohio 

SKF Industries, Inc., Philadelphia 32, Pa. 


BLOCKS, TERMINAL. 
Blocks and Boards, 


BLOWERS. 
BOLTS. See Fasteners. 


Inc., 211 E. 


See 


Strips, 
Terminal. 


See Fans and Blowers. 


BOXES, METAL. See Cabinets, Sheet 
Metal. 


BOXES and CRATES, WIREBOUND 

See also Containers, Packaging and 
Shipping. 

Wirebound Box Manufacturers Assn., 

_ 1840, Borland Bldg., Chicago 3, 


BRAKES, BENDING. 
Brakes and Shears. 


See Benders, 


BRASS, BRONZE AND COPPER 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 


American Brass Company, Waterbury 88, 
Conn. (Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys). 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

Driver Co.. Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Federated Metals Div., American Smelt- 
a Refining Co., 120 Bway., N. Y. 5, 

Hussey & Co., C. G., Pittsburgh 19, Pa. 

Ilseo Copper Tube & Products, Ine., Cin- 
cinnati 27, Ohio. ( per Tubing). 

Johnson Bronze Co., 570 8. Mill, 
Castle, Pa. (Bronze Bars). 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 


BRAZING ALLOYS, SILVER 

a = Co., Inc., 113 Astor, Newark 5, 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

General Plate Div., Metals and Controls 
Corp., 408 Forest, Attleboro, Mass. 
a a ee. 82 Fulton, New York 
Makepeace Co., Attleboro, Mass. 
Mallory & Co., Inc., P. R., Indianapolis 

6, Ind. 
J. M., Hartford 1. 


Ney Co., 
Conn, 


BRONZE. See Brass, Bronze & Copper: 
also Phosphor Bronze. 


BRUSH CAPS 


Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 39, Ill. 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 


Becker Brothers Carbon Co., 3450 8. 52nd 
Ave., Cicero 50, Ill. 

Graphite Metallizing Cue. 1059 Nep- 
perhan Ave., Yonkers N. Y¥. 

Morganite, Ine., Long Tslend City 1, N. Y. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 

Superior Carbon Products, Ine., 9114 
George Ave., Cleveland 5, Ohio. 


Westinghouse Flectric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


BUSHINGS 


BEARING, see Bearings and Bushings 
COMPOSITION, see Plastics-Custom. 
FIBRE, see Fibre, Vulcanized. 
GLASS, see Glass, Technical. 

MICA, see Mica. 

PORCELAIN, see Ceramics. 


BUTTONS and CLIPS, SNAP 
FASTENER 

Cuyahoga Spring Co., 
Cleveland 2, Ohio 


CABINETS, SHEET METAL 
Chassis, Housings, Panels, 
Tanks). 


Alden Products Co., 117 
Brockton 64EM, Mass. 
Overly-Hautz Co., 11500 Madison Ave., 

Cleveland 2, Ohio. 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HAR- 
— See Harnesses & Assemblies, 
ire. 


CAMBRIC, VARNISHED. 
Insulating. 


CAPACITORS 

Aerovox Corp., New Bedford, Mass. 

Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. 

Automatic Electric Co., 1038 W. Van 
Buren, Chieago 7, Tl. 

Cornell-Dubilier _ Dept. H80, South 
Plainfield, N. 

Electric Auto Lite Co., Toledo 1, Ohio. 

General Electric Co., Capacitor Sales 
Div., Pittsfield, Mass. 


Mallory & Co., Inc., P. B., Indianapolis 
6, Ind. 


New 


371 Elm, 


10251 Berea Rd., 


(Boxes 
Racks, 


North Main, 


See Fabrics, 


Sangamo Electric Co., Springfield, I), 
Sprague Electric Co., ‘North Adams, Mass, 
Stackpole Carbon Co., St. Marys, Pa, 


CARBON AND GRAPHITE: Contacts 
Electrodes Anodes, Bearings é 
Piles, Plates, Piungers, Rik 


etc.) 
Becker Brothers Carbon Co. 3450 8. Sang 
Graphite. Metallizi s c 

raphite etallizing Cor, 10 

perhan Ave., Yonkers 3, XY oi 
Morganite, Inc., Long Island cm LN 
Speer Carbon Co., St. Marys, Pa, 
Stackpole Carbon Co., St. Marys, Ps 


CASTINGS, ALUMINUM. See 
Castings, Die. * 

Aluminum Co. of America, 1896-H Guy 
Bldg., Pittsburgh 19, Pa, 

Bound Brook Oil-Less Bearing Co., Boung 
Brook, N. J. 


CASTINGS, BRASS, BRONZE, COPPER 

Allis-Chaimers Mfg. Co., 937A §, 
Milwaukee 1, Wis. 

Bound Brook Oil-Less Bearing Co., Bound 


Brook, N. J. 
570 S. Mill, New 


Johnson Bronze Co., 
Msllory’& 6 Inc., P. R., Indianapolis 
allory ‘o., Inc., P. » In 

6, Ind. 


CASTINGS, DIE 


Aluminum Co. of America, 1896-H Gay 
Blidg., Pittsburgh 19, Pa. 

Electric Auto-Lite Co., Toledo 1, Obie 
(Aluminum & Zinc) 

Gries Reproducer C re. 108 Willow Ave. 
New York 54. N 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis. (Aluminum & Zine 

Monarch Aluminum Mfg. Co., 9301 

wary eee 2 a. he 
ew Jersey ne_ Co., 
= A - ¥. (Zine Die Beatie 

oys 


CASTINGS, GRAY IRON 


Electric Auto-Lite Co., Toledo 1, Ohie 

Wheland Co., Foundry Div., Chattanoogs 
2, Tenn. 

CASTINGS, PRECISION (Lost-Was 
Process) 

Allis-Chalmers Mfg. Co., 987A 8. 1%, 
Milwaukee 1, Wis. 

International Nickel Co., Inc., 67 
New York 5, N. Y. (Nickel and 


CATHODE RAY TUBES. See Tubs, 
Cathode Ray. 


CEMENT, CERAMIC 


Titanium Alloy Mfg. Co., Div. of 
Lead Co., Niagara Falls, N. Y. 


National 


INSULATION AND SEALING 


Union Carbide & Car 
bon Corp., Dept. " 20, 30 E. 48nd, 
New York 17, N. 


du Pont de Nemours Xoo, a L, Fintshe 
Div., Wilmington 98, Del. 

Durez Plastics & Chemicals, Inc., 188 
Walck Road, N. Tonawanda, N. ¥. 

General Electric Co. Chemical Dept 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

National Electric Cofi Co., Columbus 
16, Ohio. 

Gaperetoen omens, Co., 1045 N. Canal, 

ttsburg ‘a. 
Tihanlen Alloy Mfg. Co., Div. of National 
Niagara Falis, N. Y. 

Zovhat Mills, ., 117 Twenty Sixth. 

Brooklyn : 


CEMENT, 
Bakelite Division, 


CERAMICS 


Standard Porcelain (low-volt) 
Refractory Porcelain 
High-voltage Porcelain 
Cordierite 

Zircon Porcelain 

Steatite (Lava) 

Titanates 

Cement- Asbestos 


Akron Porcelain Co., 
Akron 14 Ohio (AB) 
American Lava Corp., 
Tenn. (ADEFG) 
Ceramic Specialties Co., 
East Liverpool, Ohio (A) 
Colonial Insulator Co., 907 Grant, Akr 
11, Ohio (ABCE) 
Garfield Mfg. Co., Garfield 1, N J, @) 
General Ceramics & Steatite Corp., Kea 
bey, N. J. (ABCDEFG) 
! Macomb 


Illinois Electric Porcelain Co., 
Tl. (AC) 
Knox Porcelain Corp., Knoxville 1, Temi 
(ABC) 
East Liverpool, Ohle 


Louthan Mfg. Co., 
(ABDEF) 

New York Ave 

(ABE) 


New Jersey Porcelain Co., 
Parkersburg, 


(A) 
(B) 


2725 Cory Ave, 
Chattanooga 5, 


& Plum, Trenton 5, N. J. 
Porcelain Products, Inc., 
W. Va. (ABC) 
Rostone Corp., 123 8. Earl Ave., Late 


yette Ind. (H) 
6060 Rivard, Detrolt 1 


a D Co., 

Mich. (A) 

Star Porcelain Go. te Are., 
Trenton 9, N. 

Steward Mtg. Co., D. M., Chattanoogs, 
Tenn. (DFG) 

Stuprkoff Ceramic & Mfg. Co., Lateobt 
Pa. (ABEF) 

Titanium Alloy Mfg. Co., Div. of Nation 
Lead Co., Niagara Falls, N. Y. rE 

Universal Clay Products Co., 1540 
First, Sandusky, Ohio (A) 
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XT SOLDERLESS LUGS 


Here’s a neat lug that will fit in almost any- 
where. It’s made of pure electrolytic 
copper—it’s smooth—it’s uniform— 
it really does a job. 


Underwriters tested. 


WRITE FOR 
B0-PAGE MANUAL 


LOW HEAT RISE 
ASSURES ALMOST 
50% COOLER OPERATION 


For 6 wire sizes from #14 to 500,000 CM 
Please address: 5745 Mariemont Ave. 


ILSCO COPPER TUBE & PRODUCTS, INC. 


I (ia a arte 2; @ I 
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AKER CON 


OF PLATINUM, PALLADIUM AND SIL 


Ww: make a wide variety of contacts 
in platinum, palladium and silver, 
both pure and in their many alloys, so that 
we are able to supply you with what you 
need for any particular application, These 
include rivets, studs, screws, steel-back and 
solder-back buttons, washers, discs, rods, 
rings and special shapes and stampings. 
We supply them to practically any speci- 
fied dimensions for attaching by riveting, 
staking, brazing or welding. 


Write us if you have any contact problem. 
We shall be glad to consult with you. 


BAKER & CO., INC. 


113 ASTOR STREET 
NEWARK 5, N. J. 4 





Cars keep rolling off line 
when parts “fly” to the job | 


increased production at a West Coast assembly line caused 
a parts shortage. Shipment in transit was located at St. Louis 
in late afternoon and Air Expressed to coast. Delivered 5 A.M. 
next morning. Speed like this keeps production rolling, lets you 
meet every delivery date. The cost? Shipping charge for 50-lb. 
carton: $24.56. 


You get door-to-door 
service included in the 
low rate. This makes 
the world’s fastest 
transportation meth- 
od convenient and 
easy to use. Specify it 
regularly to keep cus- 
tomer service high— 
and high-cost inven- 
tories low. 


Shipments go on all 
Scheduled Airline 
flights. Speeds up to 
5 miles a minute— 
dependable service, 
experienced handling. 
For fast action, phone 
Air Express Division, 
Railway Express 
Agency. (Many low 
commodity rates in 
effect. Investigate. ) 


Air Express gives you all these advantages: 


World's fastest transportation method. 

Special door-to-door service at no extra cost. 

One-carrier responsibility all the way. 

1150 cities served direct by air; air-rail to 22,000 off-airline points. 
Experienced Air Express has handled over 25 million shipments: 


Mes 


GETS THERE FIRST 


Rates include pick-up and delivery door 
to door in all principal towns and cities 


A service of 
Railway Express Agency and the 


CIRCUIT BREAKERS 


Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 
Industries, _ Inc., 


937A 8. 70, 
100 Augusta, 


Electrie Co., Apparatus Dept., 
Schenectady 5, N. ¥. 

Heinemann Electric Co., 99 
ton, N. J. 

Murray Mfg. Corp., 
Brooklyn 16, N. Y. 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. 

Westinghouse Elec. Corp., P. O. Box 868, 
Pittsburgh 30, Pa. 


CLAMPS, GROUND 

ey eypenies Co., York 
N. 

ue econ Tube & Products, Inc., Cin- 


cinnati 27, Ohio. 
Sherman Mfg. Co., H. B., Battle Creek, 


Mich. 


CLAMPS, TEST 
Burndy Engineering Co., 
as ee 


Plum, Tren- 


1250 Atlantic Ave., 


Inc. New 


Inc. New York 


Chase Brass & Copper Co., Dept. EM 


250, Waterbury 20, Conn. 
CLEANING COMPOUNDS, METAL 
Oakite Products, Inc., 18H Thames, New 

York 6, N. Y¥. 


CLIPS, SNAP. 
Snap. 


See Rings, Retainer & 


CLOTH, INSULATING. See Fabrics, In- 
sulating. 


CLOTH, TRACING. See Tracing 
Film & Paper. 


CLUTCHES 
Twin Dise Clutch Co., 


Cloth, 


Racine, Wis. 


COAXIAL CABLE. See Wire and Cable, 
Insulated. 


COIL CORES AND FORMS 


Accurate Paper Tube Co., 854 N. Noble 
St.. Chicago 22, Ill. 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio. 

Gries Reproducer Corp., 108 Willow Ave., 
New York 54, N. Y. 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Fort Wayne 2, Ind. 
Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill. 

Stackpole Carbon Co., St. Marys, Pa. 
(Screw-Type, Molded Iron). 


Dept., 
Rd., 
Columbus 


COILS and WINDINGS 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire & Cable Co., 25 Broadway, 
New York 4, N. Y. 

Coto-Coil Co., Inc., 65 Pavillion Ave., 
Providence 5, R. 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

Davis & Co., Inc., Dean W., 1006 First, 
Kentiand, Ind. 

Electric Auto-Lite Co., Port Huron, Mich. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus 
Schenectady 5, N. . 

Gramer Co., 2734 N. Pulaski 
Chicago 39, Ill. 

National Electric Coil Co., 
16, Ohio. 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 

Radio Corp. of Amer., Commercial Engrg. 
Sect. H41R, Harrison, ms 

Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 

Wheeler Insulated Wire Co., Inc., 1102 
East Aurora, Waterbury 20, Conn. 


COIL WINDING MACHINES 


Associated Production Co., 162 No. Clin- 
ton, Chicago 6, Ill. 

Cosa Corp., 405 Lexington Ave., 
York 17, } me 

Driver Co., Wilbur a. 
Ave., Newark 4, N. J. 

Ideal Industries, Inc., 
Sycamore, Il. 

Radio Corp. of America, 
grg., Sec. H41R, Harrison, N. J. 

Seifert, Inc., E. R., 202 S. Beach 8&t., 
Syracuse 10, N. Y. 

Universal Winding ~ P. O. Box 1605, 
Providence 1, R. 


COMMUTATORS 


Kirkwood Commutator Co., 1345 Carnegie 
Ave., Cleveland 15, Ohio 

Midwest Molding Co., 4630 W. Fullerton 
Ave., Chicago 39, > 

Nippert Electric Products Co., 1759 W. 
Mound, Box 1903, Columbus 16, Ohbe. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 390, Pa. 


COMMUTATOR SAWS and SLOTTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IIL 


COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing; also Waxes and 
Compounds. 


New 
150 Riverside 
1008 Park Ave., 


Commercial En- 


COMPOUNDS, 
nishes, 


VARNISH. See Var- 
Compounds and Resins 


CONDENSERS. See Capacitors. 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, a 1504 N. 
Fourth, Harrisburg, 

Alden Products Co., lit North Main, 
Brockton 64EM, Mass. 

American Brass Co., Waterbury 88, Conn, 

—. pens Co., Inc. New York 
54, N , 

Cannon Electric Development Co., 
E118, 3209 Humboldt, Los Angeles 
Calif. 

Chase Brass & Copper Co., Dept. By 
250, Waterbury 20, Conn. 

General Electric Co., Construction Mate. 
tials Dept., Bridgeport 2, Conn, 

Ideal Industries, Inc., 1008 Park Ave, 
Sycamore, Ill. 

Iisco Copper Tube & Products, Inc., Cin. 
cinnati 27, Ohio. 

Joy Mfg. Co., Mines Equipment Div,, 
sv W. Oliver Bldg., Pittsburgh 2 
>a. 

Krueger & Hudepohl, Walsh Bldg., Cip- 
cinnati 2, Ohio. 

Russell & Stoll Co., Inc., 125 Barelay, 
me 7a 3. ew. F. Ever- lok”’ 

Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. 

Sherman Mfg. Co., H. 
Mich. 

Soreng Mfg. 
Eden Ave., 


B., Battle Creek, 


Corp., Dept. M-08, 9555 
Schiller Park, Ill, 


CONTACTORS, MAGNETIC. See Relays 
& Contactors. 


CONTACTS AND CONTACT POINTS 
ner & Co., Inc., 118 Astor, Newark §, 


Brainin Co., C. S., 318 Washington, Mt 


Vernon, N. Y. 
Fansteel Metallurgical Corp., North Chi- 
Metals and Control 


cago, Ill. 

General Plate Div., 

Corp., 408 Forest, Attleboro, Mass, 

Gibson Electric Co., 8349 Frankstow 

Ave., Pittsburgh 21, Pa. 

Graphite Metallizing Corp. ge Nep- 

perhan Ave., Yonkers 3, N. 
stisdeseat "Mass. 
P. R., Indianapolis 


Makepeace Co., D. E., 
Mallory & Co., Inc., 
&. Ind 
871 Elm, Hartford 1, 
Marys, Pa. 


Ney Co., J. M., 
Conn. 
Stackpole Carbon Co., St. 


CONTACTS, CARBON. See Carbon & 


Graphite. 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., Kenilworth 1, N. J. 


CONTAINERS, PACKAGING and SHIP. 
PING. See also Boxes and Crates, 
Wirebound. 


Gair Co., Inc., Robt., 
York 17, N. Y. 

Gaylord Container Corp., St. Louis 2 

Hinde & Dauch, 5001 Decatur, San 
Ohio. 


155 E. 44th, New 


CONTRACT MANUFACTURING 
Aluminum Goods Mfg. Co., Manitowor, 


Wis. 
Geuder, Paeschke & Frey Co., 1525 W. 
BEiiwautoes 8, Wis. 


St. Paul Ave., 
Popper, inc., J. S., 222 ‘Nineteenth, 


Union City, N ¥ 
Reynolds Metals Co., Parts Div., 
Ninth, Louisville 1, Ky 


2055 Se. 


MOTOR 
1316 S. 


CONTROLLERS, 


Allen-Bradley Co., 
waukee 4, Wis. 
Allis-Chalmers Mfg. Co., 

Milwaukee 1, Wis. 
Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Conn. 
General Electric Co., Apparatus Dept, 


Schenectady 5, N. Y. 
Raytheon Mfg. Co., Dept. 6460EM, Wal- 


tham 54, Mass. 

Russell & Stoll Co., Inc., 125 Barelay, 
New York 7, N. Y. 

Square D Co., 4041 N. 
kee 12, Wis. 

Ward Leonard Electric Co., 
Mt. Vernon, N. Y. 


Second, Mil- 
937A 8. 1 


Richards, Milwatt- 
34 South, 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS, PHOTOELECTRIC. Sé 
Photoelectric Cells and Tubes. 


and TEMPER: 


E 
CONTROLS, PRESSUR Switebes. 


ATURE. See also Relays, 
Thermostats. 


Allen-Bradley Co., 1316 8. Second, Mik 
waukee 4, Wis, 

Barber-Colman Co., Rockford, Ill. 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Fenwal, Inc., 17 Ashland, Mass. 

General Electric Co., Dept, 
Schenectady 5, N. Y. ii 

Hart Mfg. Co., 211 Bartholomew Av 
Hartford 1, Conn. 
Mercoid Corp.. 4227 W. 
Chicago 41, Tl 

Minneapolis-Honeywell Regulator Co.,. Im 
dustrial Division, 4466 Wayne ‘Ave., 
Philadelphia 44, Pa. 


Pleasant, 
Apparatus 


Belmont Ave. 


ELECTRICAL MANUFACTURING 
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cet HIGHER propuction rates 
Lower INSTALLED COSTS WITH 


BURNDY 
HYDENT CONNECTORS 


They're installed with a 
wide variety of simple, 
high-speed installation 
tools designed to your re- 
quirements. 








Hypress, YIONCP — makes 
over 1,000 connections per 
hour; ideal for bench pro- 
duction. Accommodates 
conductors 22 thru 10, with 
single die set. 


4 Bench-mounted, pneumatic 







Portable, & 
pneumatic ~ 
Polypress, Y8NA 

— light, aluminum alloy ~ ~ 
construction permits fast, 
fatigue-free operation. 
Installs wide conductor 
range. 


BURNDY 


NEW YORK S4 NEW YORK 





FULL DETAILS — WRITE 
FOR HYDENT CATALOG 


Burndy * New York 54, N.Y.; Burndy Canada Ltd., Toronto 8, Ont.; Western Branch: Vernon 58, Cal, 


STEATITE CERAMICS 
|, \\ pee EAS 














Wo. more than 
70 years 


we have specialized 
in the mass production 
of custom-designed tech- 


nical ceramic components | 


Details on request. 


D. M. STEWARD MFG. COMPANY 


Main Office & Works: Chattanooga, Tenn 


CHICAGO, D. G. Wilson, 749 Crescent Bivd., Glen Ellyn, ill. ¢ CLEVELAND, F. W. Lutner, 
5713 Euclid Ave., e NEW ENGLAND, P. O. Box 196, Needham, Mass., e NEW YORK 10, 
R. S. Christie & Co., 175 Fifth Ave., « PHILADELPHIA 8, Associated Industries, 401 North 
Brood St., » LOS ANGELES, Electrical Manufacturers Supply Co., 4116 Avalon Boulevard 


RR mm pe en MOR CERNE CEL RRL 5 A NERTRP ASE ER SETTERS. 
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MMM is completely equipped to supply 
many stock sizes or customolded to order 


Write for Stock List showing available sizes in 


Triple ““M’’ Molded Electric Motor Components 


Various types of Brush Caps, Brush Holders, Commutators. 
Attach coupon to letterhead, or send blueprints for quotation. 


Brush Holders 


Vl, 


Brush Caps 


with Internal or External Threads Stock Sizes or molded to order. 
Many Sizes in Stock All Plastic or 
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IF you're looking for a rugged, heavy duty 
interval timer, this Haydon® unit will save you 
time and money. It will meet every test for 
stamina, dependability and efficiency; is de- 
signed as a versatile, multi-purpose unit. What- 
ever your need for an interval timer may be, 
see the Haydon Series 8006 first. 


CHECK THESE 8006 FEATURES 


1. Standard models for intervals of 1, 15, 60 and 180 
minutes; dial and knob optional. 2. Other models for 
intervals up to 24 hours or more are available, without 
dial or knob. 3. HOLD feature furnished if wanted. 
4. Heavy duty switch is rated 28A, 250 VAC; 1 HP 250 
VAC. 5. Heavy contact pressure; ample follow-through 
is assured. 6. Snap action device gives quick, positive 
break. 7. Removable dust cover for timer; totally en- 
closed motor. 8. Settable in either direction, to start or 
when operating. 9. May be used under conditions of 
high temperature and humidity. 


ALL HAYDON TIMING DEVICES GIVE YOU 


these advantages of the dependable Haydon Motor: 
Total enclosure — Very small size — Slow (450 rpm) 
























rotor for long life, quiet operation — Controlled lubri- 





cation with separate systems for rotor and gear train — 
Mounting and operation in any position. 






@ TRADE MARK REG. U.S- PAT. OFF. 






For complete design and engineering speci- 
fications, write for catalog: Timing Motors 
No. 322 — Timers No. 323 — Clock Move- 
ments No. 324. Yours without obligation, 




























HAYDON 


AT TORRINGTON 





2532 ELM STREET 












HEADQUARTERS FOR 


TIMING 


























HAYDON Manufacturing Co., Inc. 





TORRINGTON, CONNECTICUT 
sussiptary of GENERAL TIME corporation 


Robertshaw Thermostat Div., Robertshaw- 
Fulton Controls Co., Youngwood, Pa. 
Spencer Thermostat Div. of Metals & Con- 
trols Corp., 108 Forest, Attleboro, Mass. 
Square D Co., 4041 N. Richards, Milwau- 

kee 12, Wis. 


CONTROLS, REMOTE, See Push Button 


Stations; Relays and Contactors, 
Switches. 


CONVEYORS, Straight Line 
eo pate Co., 1278 38th, Brooklyn 


COPPER. See Brass, Bronze and Copper. 


COPPER, BERYLLIUM. See Beryllium 
Copper. 


CORD and TWINE, ARMATURE and 
COIL 


General Electric Co., Chemical Dept. 


8-11, 1 Plastics Ave., Pittsfield, Mass. 
Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, =" 
Mica Insulator Co., Schenectady 1, N. Y. 
Mitchell-Rand Insulation Co., Inc., 51 

Murray, New York 7, N. Y. 
Varflex Corp., 309 N. Jay, Rome, N. Y. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORD, INSULATED. See Wire and 
Cable, Insulated 


CORD, RESISTANCE LINE. See He- 
sistance Line Cords. 


CORD SETS 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 
Belden Mfg. Co.. 4633 W. Van Buren, 


Chicago 44, Tl. 
Cornish Wire Co., e-. 15 Park Row, 
Toledo 1, Ohio. 


New York 7. N. 
Electric Auto-Lite Co.. 
Monticello, Ind. 
Construction Mate- 


Essex Wire Corp., 
General Electric Co., 
rials Dept., Bridgeport 2, Conn. 
Mines Equipment Div., 
as W. Oliver Bldg., Pittsburgh 22) 


Joy Mfg. Co., 
Phalo Plastics Corp., Commercial & Fos- 


ter, Worcester, Mass. 


Uv. 8. ee Co., Rockefeller Center, New 
York 20, 


Westiautene” Hlectric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORES, POWDERED IRON. See Pow- 
dered Metal Products. 


CORES, REFRACTORY. 


CORES, TRANSFORMER 
Acme Electric Corp., 358 Water, 
i: ee 


See Ceramics. 


Cuba, 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORK and CORK COMPOSITIONS 

Armstrong Cork Co., 9508 Arch, Lancas- 
ter, Pa. 

COUNTERS 


Bristol Co., 153 Bristol Rd., 
20, Conn. 


i Signal Corp., 202 20th, Moline 1, 
Veeder-Root, Inc., Hartford 2, Conn. 


Waterbury 


COUPLINGS, FLEXIBLE 
Lord Mfg. Co., Erie, Pa. (Bonded Rub- 


Sier-Bath Gear & Pump Co., Inc., 9244 
Hudson Blvd., North Bergen, N. J. 

Twin Disc Clutch Co., Racine, Wis. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


DECALCOMANIAS 


Meyercord Co., Dept. 
= Lake, Chicago 44, Til. 


EM-12, 5323 W. 


DIAL LIGHT ASSEMBLIES. See Lights, 
Pilot & Indicator. 


DIALS, PANEL and INSTRUMENT 


Etching Co. of America, 1520 Montana, 
Dept. E-7, Chicago 14, I 


Il. 
Mica Insulator Co., Schenectady 1, N. Y. 


DIE CASTINGS. See Castings, Die. 


DIE CASTING MACHINES 


Kux Machine Co., 3942 W. Harrison 8t., 
Chicago 24, Ill. 


DIELECTRIC HEATING UNITS. See 
High-Frequency Heating Units. 


DRAFTING EQUIPMENT and 
MATERIALS 


Bruning Co., Inc., Charles, 
New York 13, N. Y. 

Eastman Kodak Co., Rochester 4, N. Y. 

Keuffel & Esser Co., Hoboken, N. J. 


DRILLS, AIR FEED 
Keller Tool Co., Grand Haven, Mich. 


DRIVES, ELECTRONIC 


General Electric Co., Apparatus Dept., 
Schenectady 5, N. rz, 

Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio. ‘“VS’’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


100 Reade, 











DRIVES, FLUID POWER 
Twin Dise Clutch Co., Racine, Wis, 


DRIVES, V-BELT 


Allis-Chalmers Mfg. Co., 937A 8. 1, 
Milwaukee 1, 


Wis. 

Gerbing Mfg. Corp. 650-3 West Washing. 
ton Blvd., Chicago 6, Ill. 
Maurey Manufacturing Corp., 2912 § 

Wabash Ave., Chicago 16, Ill, 


DUPLICATING MACHINES, DIELEgs§, 
See Benders, Brakes & Shears, 


ELECTRICAL SHEETS. See Steel, Bilge. 
trical. 


ELECTRONIC COMPONENTS, See Spo. 
cific headings. 


ENAMELING SHEETS. See Steel, Com- 
mercial Forms & Grades. 


ENAMELS. See _ Lacquer, 
Varnishes, Finishing. 


ENGRAVING MACHINE 
Green Instrument Co., 382 Putnam Aye, 
Cambridge, Mass. 


EXPRESS SERVICES 

Air Express Div., Railway Express 
Agency, Dept. 26, 230 Park Ave., New 
York 17, N. Y. 


EYELETS & GROMMETS 

American Brass Co., Waterbury Brags 
Goods Branch, Waterbury 20, Conn, 

Stimpson Co., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5. nN. ¥. 


rasere. ELECTRICALLY CONDUC. 
Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 


FABRICS, (Sheets and 
Tapes) 


Enamels & 


INSULATING 


Glass-Fiber, Varnished Cambric, Cotton, 
Linen, Silk, etc. (See also Tubing and 
Sleeving, Braided Fabrics; Tape and 
Sheeting, Synthetic Resin) 

Acme Wire Co., 1255 Dixwel Ave., New 
Haven 14, Conn. 

Bentley-Harris Mfg. Co., Dept. M-é, 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave. 
New York 10, N. Y. 

Celanese Corp. of America, Dept. 6 
180 Madison Ave., New York 16, N, t 

General Electric Co., Chemical Dept 
8-11, 1 Plastics Ave.. Pittsfield, Mass, 

Glass Fibers Inc., Waterville, Ohio 
(Yarn) 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, mn 

Irvington Varnish & Insulator Co., Irv 
in | ae § 

Jane Meanie” Box 290, New York 16, 


ie 4 
Mica Insulator Co., Schenectady 1, N. Y. 
a Mining & Mfg. Co., St. Pau! 


Minn. 
Mien Rand wg a Co., Inc, 51 


Murray, New York 7, 
National Electric Coil a: Columbus 16, 


Ohio. 2 
National V'arnished Products Corp., 207 

Randolph Ave., Woodbridge, N. J. 
New Jersey Wood Finishing Co., Elec- 

trical Insulation Dept., Woodbridge, 


N. J. 
Owens-Corning Fiberglas Corp., Textile 


Products Div., Dept. ?- 16 E, 56th 
St., New York 22. N. 
Van Cleef Bros., Inc., 7800 Woodlaw 


Ave., Chicago 19, Ill. ( 
Varflex Corp., 309 N. Jay, Rome, N. ¥, 
Westinghouse Electric Corp., P. 0. Box 

869, Pittsburgh 30. Pa. 


FANS & BLOWERS 

Emerson Electric & Mfg. Co., St. Louis 
21, Mo. 

Fasco Industries, Inc., 100 Auguste, 
Rochester 2, N. Y. 

eo Co., 685 Lawrence, Low 
e ass 

Robbins & Myers, Inc., Motor Div., Dept. 
C-80, Springfield 99, Ohio. 


FASTENERS. (Bolts & Nuts; Pins; Rit 
ets; Screws; Washers.) 

Bolts and Nuts 

Machine Bolts. ‘ Nuts (A) 


oer Lacking ‘ft Nut (C) 
Self- ng Nuts 
Sheet Metal, Lock Spring Assembly Nuts 


(D) 

Screw Thread Inserts (E) 

Headed and Rolled Thread Parts— 
Studs, etc. (Cold Upset) (F) 

Spade Bolts (S) 

Allen Manufacturing Co., Hartford 2 
Conn. (ACE) 33 

Allmetal Screw Products Co., Ine., 
Greene, New York 13, N. Y. (A) it 

Aluminum Co, at serie. > Gu 
Bldg., Pittsburgh 19 a. 

Amerioun Screw Co., Willimantic, Conn. 
(BF), (Cold Headed Screws) 

Blake & Johnson Co., Waterville 14, - 

Burndy Engineering Co., Inc., New Yo 
54, N. Y. EM 

Chase Brass & Copper Co., Dept. 
250, Waterbury 20, Conn. (AC) 

Clark Bros, Bolt Co., Milldale, Con”. 
(ABF) 

Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, lll. (ABF) 

Groov-Pin Corp., 2017 Kerrigan Ave. 
Union City, N. J. (EF) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (ABC) 

Huck Mfg. Co., 2480 Bellevue Ave., De 
troit 7, Mich. (C) 

Lamson & Sessions Co., 1971 W. 35th 
Cleveland 2, Ohio (ABCDF) 


ELECTRICAL MANUFACTURING 
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FOOT PEDAL 


WIRE STRIPPER 


A sturdy, efficient machine for rapid pro- 
duction work. Designed to do quantity 
work on a quality basis on many types of 
insulated wire from 8 gauge to the very 
finest wire. Perfect for POS] cords. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 


E-Z AUTOMATIC WIRE 
STRIPPER (ALL STEEL) 


Sturdily built of steel, to last a lifetime— 
the only all steel wire stripper on the market. 


Simple and efficient. As easy to operate as 
a pair of pliers. Always ready for use. Its 
triplicate action of clamping the wire, cut- 
ting the insulation and stripping is auto- 
matically timed and performed with one 
squeeze of the handles. When the pressure 
is released, the handles open. Will not crush 
standard wire. 


For years, this hand stripper has given satis- 
factory service to users. Repeat orders attest 
to its superiority. 

NEW! — FOR TELEVISION — Special blades 
available for 300 Ohm Television and F. M. 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform and 
continuous production. No springs, the Colo- 
nial strips clockwise or counter-clockwise. 
Double-edge floating blades give square and 
clean cuts. Strands can be twisted in the 
stripping operation. Dialed micrometer allows 
setting within 1/1000 inch of wire gauge. 
Precision plus! 


SEND FOR CIRCULARS 
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PYRAMID PRODUCTS COMPANY °°: 


CHICAGO 16, ILL. _ before shipping 


2224 SOUTH STATE STREET 
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DYKEM STEEL BLUE | 














STOPS 
| LOSSES “ 
making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in a 
| few minutes. The 
| dark blue background 
makes the scribed lay- 
out lines show up in 
sharp relief, and at 
| the same time prevents metal glare. Increases efficiency and accuracy. 


Write for full information 


THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 


SOLENOIDS 


A.C. or D.C. 


INDUSTRIAL—OR—AIRCRAFT 


WRITE FOR “200” SERIES AC BROCHURE 
OR SET OF DC AIRCRAFT DESIGNS 





















DEPENDABLE SINCE 1927 






PRODUCTS 
WEST COAST ELECTRICAL MFG. CORP. 


10006 S. MAIN ST. LOS ANGELES 3, CALIFORNIA 
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Prove the merits of a Pyramid Wire Stripper 
in your own st n your own work. Send 
es and specifications so 
ly gauge your needs 


ur 


yachine and instructions 


CANNON PLUGS 


the Standard 

for 
Microphones. 
on 









TURNER 


D ELECTRO- 
VOICE 





ELECTRO- 
VOICE ELECTRO- 


VOICE 
“XL” 


Turner, RCA, Electro-Voice, Shure, American, Altec-Lansing... all use 
Cannon type “XL” connectors. For further information, write Cannon 
Electric, 3209 Humboldt Street, Los Angeles 31, California. 
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Hor HEA 
Severess vy Dury WORK I 


al Servic 


P-506-CE—Plug with Cap 


SOCKETS 


500 SERIES 


eA Ola a 


For 5,000 Volts, 25 Amperes 
per Contact Alterable by cir- 
cuit Characteristics. 


$-506-DB 
Socket with deep Bracket 


Socket contacts of phosphor bronze, knife-switch type, cadmium 
plated. Plug contacts hard brass, cadmium plated. Made in 2, 
4, 6, 8, 10, and 12 contacts. Plugs and sockets polarized. Long 
leakage path from terminal, and terminal to ground. Caps and 
brackets, steel parkerized (rust-proofed). Plug and socket blocks 
interchangeable in caps and brackets. Terminal connections most 
accessible. Cap insulated with canvas bakelite. 


Write for Jones BULLETIN 500 for full details on line, 


HOWARD B. JONES DIVISION 


H MANUFACTURING CORPORATION 


> F NITED-CARR FASTENER CORP 


IMPROVE YOUR 
ELECTRICALLY 

HEATED PRODUCTS 
AND EQUIPMENT WITH 
THERMALINK ELEMENTS 


gua ai le: 
IMMERSION UNITS 
FLANGE- BUILT-IN 


MOUNT UNITS THERMOSTAT 
MODELS 


OVEN HEATERS 


SPECIALISTS IN CORROSION - RESISTANT IMMERSION HEATERS 
Write Dept. E for Literature 


ELECTRO-THERM INC. 


8024 GEORGIA AVE., SILVER SPRING, MD. 





Palnut Co., 66 Cordier, Irvington 11, N. J. 
(C) 
Parker-Kalon Corp., 200 
York 14, N. Y. (AB) 
Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. (ABF) 
Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. (AB) 
Scovfll Mfg. Co., Waterville 14, Conn. 
(F) 
Shakeproof, Inc., 2501 N. 
Chicago 39, Ill. (D) 
Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. (A) 

Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44, Ill. 

Stimpson Co., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5, N. . 

Tinnerman Products, Inc., 2040 Fulton 
Road, Cleveland 13, Ohio. (D) 

Thompson-Bremer Mfg. Co., 1640 W. 
Hubbard, Chicago 22, Ill. (C) 

Wenco Mfg Co., 1136 West Hubbard, 
Chicago 22, Ill. (8S) 


Varick, New 


Keeler Ave., 


Pins—Cotter (F); Locking and Taper (G) 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (F) 

Chase Brass & Copper Co., Waterbury 
20, Conn. (F) 

Elastic Stop Nut Corp. of America, 2330 
Vauxhall Rd., Union, N. J. 

Groov-Pin Carp., 2017 
Union City, N. J. 
Lamson & Sessions Co., 1971 W. 85th, 

Cleveland 2, Ohio. (F) 
Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44, Ill. 


Kerrigan Ave., 


Pre-Assembled Washers and Screws 


American Screw Co., Willimantic, Conn. 

Elco Tool & Screw Corp., 1916 Broad- 
way, Rockford, Ill. 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio. 

Russell, Burdsall & Ward Bolt & Nut Co., 
Port Chester, N. 

Scovill Mfg. Co., Waterville 14, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, IIL 

Stimpson Co., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5, N. Y. 


Recessed Head Serews 


Alden Products Co,, 117 North Main, 
Brockton 64EM, Mass. 

Allmetai Screw Products Co., Inc., 33 
Greene, New York 18, N. Y. 

American Screw Co., Willimantic, Conn. 

Blake & Johnson Co., Waterville, Conn. 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio. 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville 14, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, IIL 

Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44, Ill. 

Stimpson Co., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5, N. Y. 


Rivets 


Allmetal Screw Products Co., Inc. 33 
Greene, New York 13 N. Y. 

Aluminum Co. of America, 2165-H Gulf 
Bidg., Pittsburgh 19, Pa. 

Blake & Johnson Co., Waterville 14, Conn. 

Chase Brass & Copper Co., Waterbury 
20, Conn. 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, 1. 

Clark Bros. Bolt Co., Milldale, Conn. 

du Pont de Nemours & Co., Inc., E. lL., 
Explosives Dept., Wilmington 98, Del. 

Gries Reproducer Corp., 108 Willow Ave., 
New York 54, N. Y. 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, IIl. 

Hassall Inc., John, 402 Oakland, Brook- 
lyn 22, N. Y. 

Huck Mfg. Co., 2480 Bellevue Ave., De- 
troit 7, Mich. (Blind) 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Set Screw & Mfg. Co., Bartlett, Ill. (H) 

Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44, Ill. 

Stimpson Co., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5, N. Y. 


Serews—Cap and Set, 
Self-Tapping (J) 

Allen Mfg. Co., Hartford 2, Conn. (H) 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (H) 

Aluminum Co. of America, 2165-H Gulf 
Bldg., Pittsburgh 19, Pa. 

American Screw Co., Willimantic, Conn. 


) 
se Johnson Co., Waterville 14, Conn. 
) 
Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 
Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. (H) 
Clark Bros. Bolt Co., Milldale, Conn. (H) 
Eleo Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. (HJ) 
Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (J) 


Machine (H); 


Hassall Inc., John, 402 Oakland, Brook. 
lyn 22, N. Y. (H) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio. (HJ) 

Parker-Kualon Corp., 200 Varick, Ne» 
York 14, N. Y¥. (HJ) 

Progressive Mfg. Co., 44 Norwood, Tg. 
rington, Conn. (H) 

Russell, Burdsall & Ward Bolt & Ny 
Co., Port Chester, N. Y. 

— Mfg. Co., Waterville 14, Cong 
(HJ) 
Shakeproof Inc, 2501 N. Keeler Aye 
Chicago 39, Ill. (H) r 
Standard Pressed Steel Co., Box 504, Jep. 

Sterling Bolt’ Co, 4688 W. Lake, 
terling t » ° . 
cago 44, IlL (HJ) * 

Stimpson Co., Inc., Edwin B., 423 Pag 
Ave., Brooklyn 5, N. Y. 


Washers—Flat (K); Lock and Spring (L) 


Allmetal Screw Products Co., Ine, g 
Greene, New York 13, N. Y¥. (K) 

Associated Spring Corp., Bristol, Cong 
(KL) 

Barnes Co., Wallace, Bristol, Conn. (KL) 

Barnes-Gibson-Raymond Div., Associated 
Spring Corp., 6400 Miller Ave., Detroit 
1l, Mich. 

Blake & Johnson Co., Waterville 14, Con, 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. (KL) 

Clark Bros. Bolt Co., Milldale, Conn. (H) 

Dunbar Bros. Co. Div., Associated Spring 
Corp., Bristol, Conn. 

Garrett Co., Inc., George K., Tioga & D, 
Philadelphia 34, Pa. (KL) 

Gibson Go., William D., Div., Associated 
Spring Corp., 1800 Clybourn Ave,, Chi- 
cago 14, Ill. (KL) 

Harper Co., H. M., 8204 Lehigh Ave, 
Morton Grove, Ill. (L) 

Lamson & Session Co., 1971 W. 85th, 
Cleveland 2, Ohio. (KL) 

Ohio Div., Associated Spring Corp., 1713 
East First St., Dayton, Ohio (KL) 

Palnut Co., 66 Cordier, Irvington 11, N. J. 


(L) 

Raymond Mfg. Co., Div... Associated 
Spring Corp., Corry, Pa. (KL) 

Shakeproof, Inc., 2501 Keeler Ave., Chi 
cago 39, Ill. (L) 

Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44, Ill. 

Stimpson Co., Inc., Edwin B., 423 Part 
Ave., Brooklyn 5, N. Y. 

Thompson-Bremer Mfg. Co., 
Hubbard, Chicago 22 Ill. (K 

Wrought Washer Mfg. Co., 2200 8. Bay. 
Milwaukee 7, Wis. (KL) 


FELT 


American Felt Co., 16 Glenville Bd, 
Glenville, Conn. 


Felt Products Mfg. Co., 1536 Carrell 
Ave., Chicago 7, Il. 

Western Felt Works. 4035-4117 Odgen 
Ave., Chicago 23, Ill. 


FIBRE, PHENOLIC. See Plastics, Lamt- 
nated. 


FIBRE, VULCANIZED. (Board, Sheet, 
Rod, Tubing) 

Continental-Diamond Fibre Co., Newark 
13, Del. 

Insulation-Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, IIL 
Mitchell-Rand Insulation Co. Ine, 51 

Murray, New York 7, N. Y. 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 
West Virginia ~~ & Paper Co., 2 
Park Ave., New York, N. Y. 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Mfg. Co., Div. of Chrysler Corp. 
6501 Harper, Detroit 81, Mich. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Moraine Products Div. of General Motors, 
Dayton, Ohio. 


FILTERS, RADIO INTERFERENCE 


Aerovox Corp., New Bedford, Mass. 

Federal Telephone and Radio Corp., 10 
Kingsland Rd., Clifton, N. J. 

sos ae Co., Apparatus Dept. 
Schenecta 5, _N. ° 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Sprague Electric Co., North Adams, Mass. 


FINISHES, PRODUCT. See Lacquéet 


Enamels & Varnishes. 


FLUORESCENT LAMP AUXILIARIES. 
For Resistors, see Resistors, Instrument 
& Radio; also Capacitors. 

Acme Electric Corp., 358 Water, Cuba, 
a. ¥, 

Aerovox Corp,, New Bedford, Mass. 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Cenn. 

Davis & Co., Dean W., 1006 First, Kent 
land, Ind. 

General Electric Co., Construction Male 
rials Dept., Bridgeport 2, Conn. ‘ 

Gramer Co., 2734 N. Pulaski Rd., Chi 
cago 39, Ill. 30 

Kulka Electric Mfg. Co., Dept. 7, 
South, Mt. Vernon, N. Y. ; 

Miller-Smith Corp., Tremton, N. J. 

Sprague Electric Co., North Adams, Bos 

Westinghouse Electric Oorp., P. 9. 
868, Pittsburgh 30, Pa. 


FOOT SWITCHES. See Switches. 


FORGINGS 


Aluminum Co, of America, 2165-H os 
Bldg., Pittsburgh 19, Pa. (Alumina® 
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4% Fe product involves a 
astening operation—w 
to wood, metal to metal, fabric 
to fabric, composition to com- 
position, or any combination 
of these—you can slash unit 
costs by increasing production 
volume with high spee 
Chicago Rivet Automatic Set- 
ters and Chicago Rivet tubular 
or split rivets. Four rivets are 
automatically fed, inserted and 
upset at one release of the foot 
by the quadruple mode! 

icago Rivet Setter. Single, 
double and triple setters are 
also available. 

uick change hoppers, avail- 
able as extra equipment, en- 


Bench type 
Double Rivet 
Setter with 
Adjustable 
Riveting 
Centers 


C2) 


/ able some models to switch quickly from 


Lj one size and style rivet to another. Nearly 
/ all models clinch grommets, eyelets, staples 


AIRPLANE Parts 
AUTOMOBILE Pants 
BEAUTY PARLOR 
EQUIPMENT 

eo SPRINGS 

ELTS © BiCY: 
Camenas orotes 
CAN OPENERS 
CANVAS GOODS 
CARO Tages 
CASH REGISTER 
Cidexs 

COFFEE Pors 
2008 LOcKs 
ELECTRICAL Panty 
FAN BLADES 
FARM IMPLEMENTS 
FILING EQUIPMENT 
FIREARMS 
FOLOING CHaj 
rurwituee nS 
GARBAGE Cans 
HARNESS 


Silicone bonded glass 
covered magnet wire 


Silicone treated 
glass cord 


and Dzus fasteners and insert drive screws— 
all automatically. NOuSTRIAL BROOMS 


Silicone glass sleeving 
and silicone rubber 


Silicone glass cloth 
£ lead wire cable 


phase strips 
Silicone giass-mica 
giass slot insulation 





iSouitar toons 
* . a 
Chicago Rivet Automatic Setter needed SEWING Machines 
and estimate production rates that can be step caboens 


coarves’® SOARS 
Lames 
FREE FASTENING CLINIC tavet mowens 
LEATHER GOODS 
If your product is small, send us an unfas- cer aatine name 
tened sample. If it’s large, send a sub-assem- Sees tans 
bly. We will gladly analyze your teetening Rade Pants 
problem, recommend the rivet an REFRIGERATORS 
SHOES © snares 
set up on the job. ot 
TOASTERS « Tors 
Venvuatons 
A. WASHING RenCHINes 


CHICAGO RIVET & MACHINE CO 


Pr emer Cer) 


@ For electrical equipment which must operate at 
high temperatures or subject to frequent overloads, 
specify component parts made with G-E silicone 
bonding resins and treat coils with G-E silicone im- 


GEA Re Small and Medium | 


SPURS SPROCKETS THREAD a @ 


oo RACKS GRINDING 
HELICALS WORMS COMPLETE 


GEAR 
STRAIGHT WORM 


TRAINS 
BEVELS GEARS Se 


brints for estimate 


pregnating resins. 
This new class of electrical insulation has a tempera- 
ture range of 90-135 F above conventional insulating 


ment at a hot-spot temperature of 355 F. 


Go materials. It permits continuous operation of equip- 


alicia line Higher Safety Factor 
G-E silicone resins are particularly valuable for motors 
which must operate under frequent overloads. They 
provide an unusually high safety factor, easily with- 
<_ standing temperatures up to 480 F for limited periods, 


ROCKFORD, ILLINOIS 


1035 PARMELE ST. Expensive rewind costs from burned-out insulation 
can often be materially reduced when motors are in- 
sulated with materials made with G-E silicone resins. 
Be sure to use G-E silicone impregnating resins to 


complete your job, 


SRNR NOR SR ARCO REA NRRL EE RREEIRE SE RIA AR RR 8 
SMALL DC PERMANENT MAGNET MOTOR 


Low current consumption 
ball bearing motor or gen- 
erator—reversible by chang- 
ing polarity. 1 29/32" x 
1 Wa? x VIS. 2 te 190 
volts DC. HP—1/150 cont.- 
duty. 2 other sizes available. 


CONSULT US FOR 4 &G 6 
pole shaded pole motors— 
DC-motors — small control 
motors — blowers — gear 


motors, 


For the name of the 
manufacturer who can 
supply you with Class 
H materials, just 
write to Section G8, 
Chemical Department, 
General Electric Co., 
Pittsfield, Mass. (In 
Canada, Canadian 
General Electric, 
Toronto) 


GENERAL @@ ELECTRIC 
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MOTORS DESIGNED TO SPECIFICATIONS 


ELECTRO ENGINEERING PRODUCTS CO., INC. 
4824 West Kinzie St., Chicago 44, III. 


AUGUST 1950 





e Because our springs and small parts are en- 
gineered to your exact specifications, misfit parts 
are eliminated; valuable assembly time is gained; 
production costs are lower. You can keep them 
down too, by using our complete service that takes 
care of all your spring and small parts require- 
ments. Call on us now for fast delivery. 


No order too large or too small. 


me Y.$. STEEL WIRE SPRING <. 


7800 FINNEY AVE. « MICHIGAN 1-6318 
CLEVELAND 5, OHIO 


| 











Waterbury 98, Conn 
& Brass, Inc., 230 Park 
—¥ York 17, N. Y. (Non 


American pom Oe 

Revere 
Ave., 
ferrous) 


rent HOLDERS, MOUNTINGS and 
CLIPS 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Buraty pres Co., Inc., New York 
oa, MN. . 

Ideal Industries, 1008 Park Ave., 
Sycamore, Ill. 

Ilsco Copper Tube & Products, Inc., Ci 
cinnati 27, Ohio. 

Jones Div., Howard B., Cinch Mfg. 
Chicago 24, Ill. 
Raytheon Mfg. Co., Dept. 6460EM, Wal- 

tham 54, Mass. 
Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 


Inc., 


Corp., 


FUSES 
Burndy Engineering Co., Inc. New York 
54, N. Y. 
General Electric Co., 
Schenectady 5, N. 
Westinghouse Electric Corp. * 
868, Pittsburgh 30, Pa. 


GAGES, TEMPERATURE and VACUUM 


Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


Apparatus Dept., 
P. O. Box 


GALVANOMETERS. See Instruments. 


GASKETS 
Armstrong Cork Co., 9508 Arch, Lancas- 
Pa. (Cork and Rubber Composi- 


) 
Products te Co., 1536 Carroll 
Ave., Chicago 7, IIl. 
Garlock Packing Co., Palmyra, N. Y. 
General Electric Co., Chemical Dept., 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
a, Box 290, New York 16, 
N 


U. ‘8. Rubber Co., Rockefeller Center, 
New York 20, N. ¥ 


GEARMOTORS. See Motors. 


GEARS and PINIONS, METAL 

Amplex Mfg. Co., Div. of Chrysler Corp., 
e501 Harper, Detroit 31, Mich. 

Beaver Gear Works, Inc., 1035 Parmele, 


Rockford, IL 
2635 W. Medill Ave., 


Gear Specialties, 
Chicago 47, 

Gries Reproducer Corp. » 108 Willow Ave. 
New York 54, N. Y. 


Moraine Products Div. of General Motors, 
Dayton, Ohio. 

Ohio Gear Co., 1358 E. 179, Cleveland 
10, Ohio. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. 

Sier-Bath Gear & Pump Co., 9244 Hud- 
son Blvd., North Bergen, N. J. 

Westinghouse Electric Corp., P. O. Bax 
868, Pittsburgh 30, Pa. 


GEARS and PINIONS, NON-METAL- 
LIC, See Fibre. Vulcanized; Plastics. 


GENERATORS. See Motors. 


GLASS-BONDED MICA 


General Bleetric Co., Chemical Dept., 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

National Electric Coil Co., Columbus 16, 
Ohio. 

GLASS-FIBER. YARNS, CLOTH snd 

TAPE. See Fabrics, Insulating. 


GLASS-SEALING ALLOYS 
oe Ceramic & Mfg. Co., Latrobe, 


GLASS, TECHNICAL 
Corning Glass Works, 

ing, N. Y¥ 
Kopp Glass, 


Dept. EM8, Corn- 


“Ine., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire). 
nee & Co., Inc., 118 Astor, Newark 5, 
General Plate Div., Metals & Controls 


Corp., 408 Forest, Attleboro, Mass. 
ant yo Harman, 82 Fulton, New York 


saihattens’ Co., D. E. Attleboro, Mass. 
Ney Co., J. M., 371 Elm, Hartford 1, 
Conn. 


GRAPHITE. See Carbon and Graphite. 


GREASE, BEARING 


Norma-Hoffmann Bearing Corp., Stamford, 
Conn. 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., Kenilworth 1, N. J. 
Walker Co., George, 118 Amsterdam 
Ave., Passaic, N. J 


HARNESS and ASSEMBLIES, WIRE 
Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 
Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. 
Drake Mfg. Co., 1713 W. Hubbard 8t., 
Auto-Lite Co., Port Huron, 


Chicago 22, Til. 
Electric 
Mich. 
Essex Wire Corp., Monticello, Ind, 


General Electric Co., Construction Mate. 
rials Dept., Bridgeport 2, Conn. 

Joy Mfg. Co., Mines Equipment Div, 
ae W. Oliver Bldg., Pittsburgh 22 


Kulka Electric Co., Dept. T, 30 
Mt. Vernon, N. Y. cout, 
Phalo Plastics Corp., Commercial & Fes- 
a woes Mane. 
urprenan g. 0., 109 Washin, 
Boston 7, Mass. 7 


HEATING ELEMENTS and UNITS 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Electro-Therm, Inc., 931 Selim Ra 
Silver Spring, Md. i 

General Electric Co., Apparatus 
Schenectady 5, os 

Resistors, Inc., 
cago 50, I. 

Russell Electric Co., Div. of The Ray- 
theon Mfg. Co., 4501 So. W estern Bivd., 
Dept. F-21, Chicago 9, Ill. 

Tuttle & Kift Inc., 1823 N. Monitor Ave., 
Chicago 39, Ill. 

Vulcan Electric Co., Danvers 

Westinghouse Electric Corp., 
St., Meadville, Pa. 


Dept., 


234 W. 26 St., Chi- 


2, Mass, 
160 Mercer 


HIGH-FREQUENCY HEATING UNITS 


Allis-Chalmers Mfg. Co., 987A 8. 170, 
Milwaukee 1, Wis. 

General Electric Co., Dept., 
Schenectady 5, N. 

Marion Electrical Instrument Co., Man- 
chester, N. H. 

Raytheon Mfg. Co., Dept. 6460EM, Wal. 
tham 54, Mass. 

Seletron Div., Radio Receptor Co., 
251 W. 19 St., New York 14, N 

Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa. 


Apparatus 


HIGH-NICKEL ALLOYS. 
and Nickel Alloys. 


See Nickel 


HOISTS, PNEUMATIC. See Pneumatic 
Tools and Equipment. 


HOLDERS, COMMUTATOR ae 

Midwest Molding & Mfg. Co. 
Fullerton Ave., Chicago 39, a 

Phoenix Electric Mfg. Co., 711 
Chicago 6, Ill. 


W. Lake, 


IMMERSION HEATER’ UNITS, Se 
Heating Elements & Units, 


IMPREGNATING COMPOUNDS. See 
Cement, Insulating and Sealing; Waxes 
and Compounds. 


INDICATORS, HEAT. 
eters. 


INDICATORS, 
eters. 


INDUCTION HEATING. 
Frequency Heating Units. 


INFRA-RED LAMPS. See Lamps, In- 
candescent and Infra-red. 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 


Acme Electric Corp., 358 Water, 
a. 


Aerovox Corp., New Bedford, Mass. 
Bristol Co., 153 Bristol Rd., Waterbury 


20, Conn. 
Burlington Instrument Dept. 130, 
Burlington, Iowa 
Electric Auto-Lite Co., Toledo 1, Ohio, 
Federal Telephone and Radio Corp., 100 


Kingsland Rd., Clifton, N. J. 
Ferranti Electric Inc., 380 Rockefeller 


Plaza, New York 20, N. ¥. 
1718 Weir- 


See Thermom- 


SPEED. See Tachom- 


See High- 


Cuba, 


Co., 


Freed Transformer Co., Inc., 
field, Ridgewood, Brooklyn 27, N. Y. 

General Electric Co., Apparatus Dept. 
Schenectady 5, . 

Ideal Industries, 1008 Park Ave., 
Sycamore, IIl. 

Marion Electrical Instrument Co., Man- 
chester, N. H. 

Radio Corp. of America, Commercial En- 
grg., Sec. H41R, Harrison, N. J. 

Triplett Electrical Instrument Co., Bluff- 
ton Ohio 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. . 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. 4 


ney nveenre. LABORATORY 
STANDAR 


Acme Ele ae Corp., 


N. 
Inc., 


358 Water, Cuba, 

Electro-Therm, Inc., 931 Selim Rd. 
Silver Spring, Md. 

Freed Transformer Co., Inc., 1718 Weit- 
field, Ridgewood, Brooklyn 27, N. ¥. 

General Electric Co., Apparatus Dept.. 
Schenectady 5, N. Y. 

Westinghouse Electric Corp., P. 0. Box 

868, Pittsburgh 30, Pa. . 

Weston Electrical Instrument Corp., 582 

Frelinghuysen Ave., Newark 5, N. 4 


INSULATING MATERIALS. See follow- 
ing specific headings: 


Cement, Insulating and Sealing 
Ceramics 

Cork and Cork Compositions 
Fabrics, Insulating 

Felt 

Fibre, Vulcanized 
Glass-Bonded Mica 

Insulation, Wire and Cable 
Mica, Molded and Laminated 
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| Zw Once again Welco-built Special Torque Motors demon- 
Starting from scratch Welco is strate that they begin where standard motors quit. 90 of 
prepared to design and build motors to these power laden monsters in a bank drive the steel mill rolls that 
your specification, Please write us your requirements, handle 5 ton billets. Built for Hydropress, Inc., New York, they are the first 


THE B. A. WESCHE ELECTRIC Co. of their kind made in the U.S.A. They are totally enclosed, fin cooled, A.C. 
1620-1628 VINE ST., CINCINNATI 10, OHIO three phase, 50 cycle and operate at 150 R.P.M. 





The SOLDERLESS LUG 


'y That Speeds Up the Job 


That big hex head can be tightened 
with wrench, pliers, or screwdriver. 
The screw forces down a movable pres- 
sure plate that grips the wire between 
large, serrated surfaces, the full length 
of the barrel. No chance for wire 
strands to separate. You get a strong, 
efficient connection every time. 

For faster, better work, try Sherman 
Lugs. It pays! 


M : 
H. B. Sherman 1 MARK PARTS LIKE THESE IN YOUR 


23 YEARS OF WIRE STRIPPING No overstocking and no inventory problems when you 
mark electrical parts like these with informative identi- 
EXPERIENCE fication, in your own plant, as you need them. MARKEM 
has developed machines and inks for marking variable 
Not just 23 years of information and specifications on television tubes, radio 
building on or two j i se 
aon ae ate aie tubes, starter cans, resistors, fuses, switch plates, tum 
strippers, but 23 years blers, name plates. This marking is highly legible and 
and Gieelsmant of durable and low in cost. 
many wire strippers to MARKEM offers «specific methods for improving your 
meet ever changing . ‘ 
needs. marking and saving you money. Our 38 years of expe- 
Consult us about your rience marking on many types of materials and surfaces 


a Ha stripping pet: can help you solve your marking problems. 
“= aanON. EVERY | Write, sending samples of your product or package, 


5 : . fae or ask to have our representative call. 
Write for complete information—sending wire samples—no obligation. 


WIRE STRIPPER CO. S7ae Snares 28. MARKEM MACHINE COMPANY 


E. CLEVELAND, 
Marking Machines @ Inks © Type ® © KEENE 7, NEW HAMPSHIRE 


P NYWH3HS 
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To UVELCO702E Your Problems 


due fo: SILICON VAPORS * RADIO INTERFERENCE 
HIGH ALTITUDE OPERATION ¢ EXCESSIVE 
CURRENT DENSITY ¢ HIGH PERIPHERAL 
SPEEDS ¢ EXCESSIVE ARMATURE REACTION 




































































You say (and we agree), “But our problem is 
different’. Every electrical problem is different. 
Our service to you is based upon a recogni- 
tion of that fact. Therefore we study your 
particular problem until we arrive at the one 
best answer. No obligation, sir, but please 
give us all the details the first time. 


















































Write for Bulletin S-104. 
SUPERIOR CARBON PRODUCTS, 














Inc. 
9114 GEORGE AVENUE, CLEVELAND 5, OHIO 


W’SUPERIO 























er Da een, 
BRUSHES 















































BRAININ 


2a ae eee Oe 


HUES 


PRECISION SERVICE 
from Order to Delivery! 


































































































Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention. 


Extra KNOW-HOW 


for your specific design problems 



















































































THERMOSTATIC BIMETAL 
abe soi ELECTRICAL MANUFACT 
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Paper, Insulating 

Plastics, Laminated 

Plastics Molding and Extrusion 

Rubber and Rubber Products 

Sleeving and Tape, Asbestos 

Tape, Friction and Splice 

Tape and Sheeting, Synthetic Resin 

Tubing, Paper 

Tubing and Sleeving, Braided Fabri 

Tubing and Sleeving. Extruded Plastic 

Varnishes, Compounds and Kesins 
Insulating 

Waxes and Compounds 


INSULATION, WIRE and CABLE (Ce 
ramie and Synthetic) 


du Pont de Nemours & Co., Inc., E. I. 
Rubber Chemicals Div. F-4, Wilming- 
ton 98, Del. 

Eastman Kodak Co., Rochester 4, N. Y. 

Goodrich Chemical Co., B. F.. Dept 
GF-8, Rose Bldg., Cleveland 15, Ohio 


North Adams, Mass. 
109 Washington, 


Sprague Electric Co.. 
Surprenant Mfg. Co., 
Boston 7, Mass. 


U. 8S. Rubber Co., Rockefeller Center, 
‘New York 20, N. ¥. 

IRONS, SOLDERING. See Soldering 
Irons. 

JEWEL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


KNOBS and HANDLES, MOLDED. See 
Plastics—Custom Molders. 

LABELING AND GLUEING MACHINES 

Potdevin Machine Co., 1278—38th, Brook- 
lyn 18, N. Y¥. 

LABELS, IDENTIFICATION 


Chicago Show Printing Co., 2628 N. Kil- 
dare, Chicago 39, Ill. 


Reynolds Metals Co., Foil Div., Third & 
Grace, Richmond 19, Va. 

LACQUER, ENAMELS and VAR- 
NISHES, FINISHING 

du Pont de Nemours & Co., E. I., Fin- 


ishes Dept., Wilmington 98, Del. 
General Electric Co., Chemical Dept., 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
National Paint, Varnish & Lacquer Asso- 
ciation, Inc., Washington 5, D. C. 
Sherwin-Williams Co., Industrial Div., 


Cleveland 1, Ohio. 


LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 


Baker es Inc., 113 Astor, 
5, 
General Plate Div., Metals and Controls 


Corp., 408 Forest, Attleboro, Mass 
Makepeace Co., D. E., Attleboro, Mass. 


Newark 


LAMINATED PLASTICS. See Plastics. 
LAMINATIONS, MOTOR AND TRANS- 
FORMER 





Acme Electric Corp., 358 Water, Cuba, 
LAMPS, FLUORESCENT 
General Electric Co., Div. 166-EM-12, 


Nela Park, Cleveland 12, Ohio. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


LAMPS, INCANDESCENT AND 
INFRA-RED 
General Electric Co., Div. 166-EM-12, 


Nela Park, Cleveland 12, Ohio. 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

LAMPS, MERCURY VAPOR 

General Electric Co., Div. 166-EM-12, 


Nela Park, Cleveland 12, Ohio. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


LAMPS, MINIATURE (Pilot and Indi- 
eator) 


General Electric Co., Div. 166-EM-12, 
Nela Park, Cleveland 12, Ohio. 
Herzog Miniature Lamp Works, Inc., 
12-23 a Ave., Long Island City 


i © 4 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 
Dykem Co., 2303-F N. 
Mo. 


llth, St. Louis 


LENSES, PRESSED GLASS 


Corning Glass Works, Dept. EM-8, Corn 
ing, N. Y. 
Kopp Glass, Inc., Swissvale, Pa. 


LIGHTS, MACHINE (Magnifiers) 


Stanley Tools, 183 Elm, New Britain, 
Conn. 


LIGHTS, PILOT and INDICATOR 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mags. 
Arrow-Hart and Hegeman Electric Co., 
103 Hawthorn, Hartford 6, Conn. D 
ept. 


Cannon Electric Development Co., 
Fis. 3209 Humboldt, Los Angees 31, 
alif 

Dial Light Co. of America, 900 Broadway, 
New York 3, N. Y. 

Drake Mfg. Co., 1713 W. Hubbard 8&t., 
Chicago 22, Ill. 

General Electric Co., Div. 166-EM-12, 
Nela Park. Cleveland 12, Ohio. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. 


Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 


LOCKNUTS and LOCK WASHERS 
See Fasteners. 


LOUD SPEAKERS 


Radio - of America, Commercial gp. 
grg., Sec. H41R, Harrison, N, J, 


LUBRICATORS, OIL and GREASE 


Madison-Kipp Corp., 214 Waubesa, . 
son 10, Wis. im 





LUGS and TERMINALS 


Aircraft-Marine Products, Inc., 1504 y, 
Fourth, Harrisburg, Pa. 

— an Brass Co., Waterbury 88, Conn, 

aoe Engineering Co., Inc. New Yor 
2 me A 

Heyman Mfg. Co., Kenilworth 1, N, J, 

lisco Copper Tube & Products, Inc., Cip- 
cinnati 27, O. 

Jones Div., Howard’ B., Cinch Mfg. Corp., 
Chicago 24, Ill. 


Krueger & Hudepohl, 5 E. Third, Cjp- 
cinnati 2, Ohio. 

Patton-MacGuyer_ Co., Edgewood 8t,,, 
Providence 5, R. I. 

Rajah Co., Bloomfield, N. J. 


Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ii. 


Sherman Mfg. Co., H. B., Battle Creek, 


Mich. 
Soreng Mfg. Corp., Dept. M-08, 9555 
Eden Ave., Schiller Park, Ill, 
Stimpson Co., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5, N. Y. 
Thompson-Bremer Mfg. Co., 1640 W. 
Hubbard Chicago 22, Ill. 
MACHINES. See specific headings: 


Balancing; Coil Winding; Die Casting; 
Drafting; Engraving; Eyelet Attaching; 
Marking: Molding; Print; Rivet Set- 
ting; Screw Driving; Strippers, Wire; 
Wire and Metal Forming. 


MAGNETIC MATERIALS. See Steel, 
Electrical; Magnets, Permanent; Mag- 
netic Recording Tape; Magnetic Re- 
cording Wire. 


MAGNETIC RECORDING TAPE 


Minnesota Mining & Mfg. Co., St. Peal, 
6, Minn. 

MAGNETIC RECORDING WIRE 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. 

MAGNETS, PERMANENT 

General Electric Co., Chemical Dept. 


8-11, 1 Plastics Ave., 


MARKING MACHINES 


Markem Machine Co., 
Hampshire, 


MATERIALS HANDLING EQUIPMENT 


Robbins & Myers, Inc., Crane & Hols 
Div., Springfield 99, Ohio. 


MERCURY SWITCHES. See Switches. 


METALS, LAMINATED. See Laminated 
Metals, Precious and Base, 


METALS, PRECIOUS. See Gold; Lanml- 
nated Metal; Platinum; Silver. 


METALS, RARE 


Pittsfield, Mass. 


Keene 7, New 


Fansteel Metallurgical Corp., North Chi- 
Mallory Co., Inc., P. R. Indianapolis 
METERS. See Instruments. 

MICA, GLASS-BONDED. See Glas 


Bonded Mica. 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, 
Segments, Washers, etc.) 


Brand & Co., William, 276 Fourth Ave, 
New York 10, N. Y. 

General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mes 

Insulation Manufacturers Corp.» 565 
Washington Bivd., Chicago 6, IL 

Macallen Co. 16 Macallen, Roston 2, 

ass 

Mica Insulator Co., Schenectady 1, N. ¥ 

Mitchell-Rand Insulation Go., Inc., 51 
Murray, New York 7, N. 

National Electric Coil Co., TY ebes 16, 
Ohio. 

New England Mica Co., Inc., 30 Woerd 
Ave., Waltham, Mass. 


MICA UNDERCUTTERS 


Ideal Industries, Inc., 1008 Park Av. 
Sycamore, IIl. 


MICROFILM EQUIPMENT 


Eastman Kodak Co., Rochester 4, N. ¥. 
(Micro-Film Machines) 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica Plat 
tics, Rubber. 


MOLDING MACHINES, PLASTICS 


Kux Machine Co., 3942 W. Harrisom, 
Chicago 24, Ill, 

Lake Erie Engineering Corp., Riverview 
& Woodward Aves., Buffalo 17, N. ¥ 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 
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The SCRUGGS MOTOR will help you 


Develop a 
Better Product 
mC eee Ge an 


aa me a 


Kole ath 




















ITH an ordinary nut carrying the 
load, and a PALNUT tto keep it 
tight—you have a powerful fastening 
team that licks severest vibration and 
stress. PALNUTS provide absolute 
security wherever bolt-and-nut assem- 






blies must stay tight. Low in cost, light S 


in weight, require small space, apply 
speedily with hand or power drivers. DOUBLE LOCKING 
Full range of sizes, materials and fin- ACTION 

ishes. Write for detailed literature. 






(A-A) is exerted upward 


on the bolt threads and 
The . downward on the ordinary 


nut, while slotted jaws 


G6 Cordier St., Irvington 11, N. J. (2 %2.,clase,im and snip ee 







Scruggs 4 Pole Shaded Pole 
Motor 110V, 220V, 60 cycles 


| 
| 

Powerful spring tension | 
| 
| 
AC, Approx. 1700 R.P.M. 
| 













IDENTIFICATION 
TAGS OF EVERY 
DESCRIPTION 


For marking cables, leads, and 










bundling groups of wires! Closed case Ventilated case 
e Easy to apply 


e Aluminum, Steel, Brass or Zinc UNUSUAL FLEXIBILITY for a wide range of applications. 
EXD Width of stator and rotor stack, also winding formulae, 
can be varied to give desired performance. 


NEW 4-POINT CAST BEARING BRACKET affords 
absolute, uniform air gap of minimum clearance, maximum 
power and minimum heat. Also, position of rotor within 
stator is centered accurately and permanently. The extra- 
capacity oil cups supply oil for long operations periods. 


SPECIAL FEATURES AVAILABLE include: variations 
in electrical characteristics, rotation, length and diameter 


FOLDING DOUBLE CUPPED WASHER LUGS of chat, chett extenslen, epocialiy quand iain, quesed 


head motors, etc. 
A SIZE and TYPE for every need! 
Write for details and sample motor 


Scruggs motors will help you develop better products at 
less cost. Write, wire or phone us today about your appli- 
cation. Specify exactly what you require. We'll gladly 
send you (memo invoice) a sample motor for your specific 
requirement. The Loyd Scruggs Co., 1022-32 N. Sixth 
St., St. Louis 1, Mo. 


TYPICAL APPLICATIONS 
Air Circulators ¢ Business Machines ¢ Coolant Pumps ¢ Dictating Equip- 
ment ¢ Fans and Blowers! ¢ Unit Heaters and Coolers « Vending Machines 
Wire Recorders * and many others 






















« Big Variety 
¢ All Styles and sizes 
¢ For aircraft —radio—tele- 
phone—Motor and generator 
manufacturers—ete. 
Free samples and literature 
upon request, 


National Band & Tag Co. 


Dept. 9-173, NEWPORT, KY. 
AIRE eR oa 
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SAVE TIME 
... MONEY 










Transformerized machines and equipment add 
production line flexibility to motorized equip- 
ment. Machines can then be shifted, realigned, 
respaced to keep production flowing quickly on 
redesigns—new models. Hours and often days of 
— saves time, 








electrical work can be eliminated 
saves money. 









AIR COOLED 
TRANSFORMERS 


Can be mounted at most 
convenient place, on wall, 
ceiling or machine. No oil 
needed, no inspection nor 
maintenance. Available in 
sizes from 1/10 KVA to 
75 KVA, primary volt- 
ages up to 600 volts, 144 
KVA to 25 KVA with 
2300 volt primary. 


STEPDOWN TRANSFORMERS 


Complete — ready for in- 
stallation and connection. 
Supplied with eight foot 
heavy duty rubber cord 
and plug for primary con- 
nection. Output plug is an 
integral part of transform- 
er. Available in sizes from 
75 to 1000 watts. 200/240 
primary, 115 volt, 50/60 
cycle secondary. 

























ACME ELECTRIC CORPORATION 
358 Water Street Cuba, N. Y., U.S.A. 







Acme Electric manufactures Luminous Tube Transformers—Fluorescent 
Lamp Ballasts—Cold Cathode Lighting Transformers and Ballasts—Radio 
and Television Transformers—Electronic Transformers—Door Bell, Chime 
and Signalling Transformers—Safety Transformers—Voltage Regulating 
Transformers—Stepdown Transformers—Control Transformers— Warp- 
stop Transformers—Air Cooled Power Transformers. 




























MOTORS 


Miniature Timing Motors, Geared 


Subfractional, Under 1/20 Hp. 














Fractional, 1/20 to % Hp. 





Integral, 1 to 7% Hp. 
Integral, Over 7% Hp. 





Gearmotors 
Generators 


Low Voltages (Under 110) 


Allis-Chalmers Mfg. Co., 
waukee 1, Wis. 

Baldor Electric Co., 
St. Louis 10, Mo. 

Barber-Colman Co., 
(BCEYZ) 

Bodine Electric Co., 2256 W. Ohio, Chi- 
eago 12, Ill. (ABCDEFGHJQRSTYZ&) 

Bristol Motor Co., 111 Bristol Bidg., Old 
Saybrook, Conn. (ABY) 

Cyclohm Motor Corp., Div. of Howard In- 
dustries, Inc., Dept. EMA, Racine, Wis. 
(ABEQTUVY) 

Delco Appliance Div., 
Corp., Rochester 1, N. Y. 

Delco Products Div., General 
Corp., Dayton, Ohio (BFGKLNZ) 

Electrical Mfg. Co., Lake at Fourth, Ra 


937A S. 70, Mil- 

(KLMNOUQRTUVW) 
4353 Duncan Ave., 
(FGKLN) 

Rockford, Ill. 


General Motors 
(FGH) 
Motors 


cine, Wis. (BCDFGH) 
Electric Auto-Lite Co., Toledo 1, Ohio 
(GZ) 


Electric Motor Corp., Div. of Howard In- 
dustries, Inc., Dept. EMA, Racine, Wis. 
(BCDFGHQRYZ&) 

Electric Specialty Co., 
Stamford, Conn. 
(BCDEFGHJKLMNOPQRSTUVWYZ&) 


171 South St., 


Electro-Dynamic Div. of The Electric 
Boat Co., Bayonne, N. J. (KLNOV) 
Electro Engineering Products Co., Inc., 
4824 West Kinzie, Chicago 44, Ill. (BC) 
Electro Machines, Inc., 58 North 3rd St., 
Cedarburg, Wis. ‘‘Doerr’’ (FGKL) 
Elliott Company, Crocker-Wheeler Div., 
Ampere, N. J. (KLNOQRUV) 

Elliott Company, Kidgway Div., Ridgway, 
Pa. (NOPUVW) 

Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJKLMOR) 

Fairbanks, Morse & Co., Chicago 5, Ill. 
(FIKLNOQR) 


Fasco Industries, Inc., 100 Augusta, Ro 
chester 2, N. Y. (BCDFGHYZ&) 

General Electric Co., Apparatus 
Schenectady 5, N. Y 
(BCDE FGHJKLMNOPQRSTU VWYZ&) 

General Industries Co., Dept. D, Elyria, 
Ohio (BQYZ) 


Dept., 


Hansen Mfg. Co., Inc., Princeton 3, Ind. 
(BCEYZ) 

Haydon Co., A. W., 232 North Elm, 
Waterbury 20, Conn. (CXZ) 

Haydon Mfg. Co., Inc., 2526 Elm, Tor- 
rington, Conn. (ABCYZ) 

Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass. (BCDFZ) 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 


Fansteel Metallurgical Corp., North Chi- 
cago, 

Mallory & “Co., Inc., P. R., Indianapolis 
6, Ind. 

MOTOR CONTROLS and STARTERS. 
See Controllers, Motor; Push Button 
Stations. 


MOTORS. See motor table above, 


MOUNTINGS, RUBBER and 
SYNTHETIC 

Lord Mfg. Co., Erie, 

Surprenant Mfg. Co., 
Boston, Mass. 

U. 8. Rubber Co., 
New York 20, N. Y 


MOVEMENTS, CLOCKS and TIMING 


Bristol Motor Co., 111 Bristol Bldg., Old 
Saybrook, Conn. 


Pa. 
109 Washington, 


Rockefeller Center, 


Haydon Co., A. W., 232 North Elm, 
Waterbury 20, Conn. 
Haydon Mfg. Co., Inc., 2526 Elm, Tor- 


rington, Conn. 


NAME AND INSTRUCTION PLATES 


Electric Auto-Lite Co., Port Huron, 
Mich. 

Etching Co., of America, 1520 Mon- 
tana, Dept. E-7, Chicago 14, Ill, 
General Electric Co, Chemical Dept 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
(Plastics) 

Meyercord Co. Dept. EM-12, 5323 W. 


Lake, Chicago 44, Ill. 
Mica Insulator Co., Schenectady 1, N. Y. 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, Conn. 
(Cupro-Nickel) 
Chase Brass & Copper Co., Waterbury 
20, Conn. 
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Holtzer-Cabot, Div. of National 
matic Co., Inc., Boston 19, Mass, 
(BCEFGJZ) 

Hoover Co., Kingston-Conley Div., 1% 
Brook Ave., N. Plaintield, N. J. (FK) 

Howard Industries, Inc., Dept. EMA, 

(ABCDEFG HQRTUVYZ) 


Pneu- 


Racine, Wis. 

Howell Electric Motors Co., Howell, Mich, 
(FKNQ) 

Janette Mfg. Co., 566 W. Monroe, Chi- 
cago 6, Ill. (FGKQRZ) 

Kato Engrg. Co., 128 Maxfield Ave., Man- 
kato, Minn. (KL) 

Kurz & Root Co., N. Island St., Apple- 
ton, Wis. (FKNGLOUV) 


Lamb Electric Co., Kent, Ohio 
(BCDEFGHJQRS) 
Master Electric Co., Dayton 1, Ohio 


(FGJIKLMNOPQRTUVW) 


Motorsearch Co., 1600 Junction Ave, 
Racine, Wis. (BQY) 
Ohio Gear Co., 1358 E. 179, Cleveland 


10, Ohio (Q) 
Packard Electric 

Corp., Warren, 
Peerless Electric 

(FGKLN) 


Div., General Motors 
Ohio (FG) 
Co., Warren, Ohio 


Rae Motor Corporation, P. O. Box 291, 
Racine, Wis. (BCDFGHYZ&) 

Raytheon Mfg. Co., Dept. 6460 EM, Wal- 
tham 54, Mass. (BF) 

Redmond Co., Inc., Owosso, Mich. 
(BCDFGQZ) 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio. 
(FGKLNOV) 

Robbins & Myers, Inc., 
C-80, Springfield 99, 
(BCDEFGHJKLMNPZ) 

Ruetz Mfg. Co., 1600 Junction Ave., Ba- 
cine, Wis. (BCDFGHRSZ) 

Russell Electric Co., Div. of The Ray 
theon Mfg. Co., 4501 So. Western Blvd, 
Dept. F-21, Chicago 9, Ill. (BF) 

Scruggs Co., Loyd, 1022-32 N. Sixth, & 
Louis 1, Mo. (B) 

Telechron, Inc., 30 Union, Ashland, Mass. 
(A) 

U. 8S. Electrical Motors, 
54, Calif. (FKNQY) 
Wagner Electric Corp., 
Ave., St. Louis 14, Mo. (FGKLNY2) 
Wesche Electric Co., B. A., 1620 Vine, 
Cincinnati 10, Ohio (FGKLNOZ) — 


Motor Div., 
Ohio. 


Dept. 


Los Angeles 
6454 Plymouth 


Inc., 


Westinghouse Electric Corp., P. 0. 
868, Pittsburgh 30, Pa. 
(BCDEFGHJIKLMNOPQRSZ&) 





150 Riverside 


Driver Co., Wilbur B., 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

International Nickel Co., Inc., 67 Wall 
New York 5, Zs 

Revere Copper & Brass, Inc., 230 Part 
Ave., New York 17, N. Y. 


NICKEL SILVER 

(Rod, Sheet, Tubing, Wire) 
American Brass Co. Waterbury 88, Cont. 
Federated Metals Div., American 

ing & Refining Co., 120 Bway., N. ¥.5, 


« de 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners. 


See Pneumatic Tools 


NUT RUNNERS. 
Ma- 


and Equipment; Screw-Driving 
chines. 

OHMETERS. See Instruments. 
OILERS. See Lubricators, O11 sd 
Grease. 

PACKAGING. See Boxes and Crate} 


Containers, Packaging and Shipping. 
PACKINGS. 


PALLADIUM. See Platinum and Platioa® 
Products. 


See Gaskets. 


PANEL CONTROL UNITS 

Allen- {Bradley © Co., 1816 8. Second, Mik 
waukee 4 

Arrow-Hart _ “Hegeman Electric Ot 
103 Hawthorn, Hartford 6, Conn. Dept, 


ere Electric o 7 ADorem 
cheneeta 
oy ae Electric Co., 99 Plum, Trente® 
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For delivery and dependability, you can’t beat HIRKWOOD 


You can count on Kirkwood special- 
ists—-and Kirkwood facilities —to 
meet your every commutator require- 
ment in a wide range of sizes from 
%' to 36" in diameter. 


All Kirkwood Commutators are pre- 
cision-made to fit right, and to meet 
any variations in vibration and heat. 
They will not throw bars at high 
speeds. 


The millions now in use are proving 
daily that Kirkwood quality pays off 
in faster assembly, longer life and 
trouble-free service. 


WRITE FOR CATALOG LISTING OVER 700 
SIZES. SEND US YOUR PRINTS FOR ESTIMATE. 


Sa 


OVER FIVE MILLION NOW IN USE 
1345 CARNEGIE AVENUE e« CLEVELAND 15, OHIO 


RAJAH SPRING SNAP 
SOLDERLESS TERMINALS 


Merely push the terminal on the base 
stud, and it snaps into place making 
a positive electrical connection. To 
remove just pull it off; no screws to 
bother with, no springs to bruise fin- 
gers. 


bY OTS FRACTIONAL Arey ty: ehh s wala eel 


Write for descriptive folder Ventilated ease 


THE RAJAH COMPANY 


BLOOMFIELD NEW JERSEY 


Type D 


2 pole, shaded pole motor. A rugged 
: simple and dependable little unit 
Flat strap mounting Which will operate for years with a 


1o/CHECK SPEEDS periobicaLLy bracket minimum of attention. 


For pumps, fans, advertising displays, 


1O SHOW SPEEDS CONTINUOUSLY , brooders, space heaters, etc. 


Normally supplied for 115 v 60 cycle 
operation in either C. W. or C. C. W 


USE JONES TACHOMETERS ] “a me] rotation, but can be furnished fo: 


other voltages or 50 cycle operation 
Junction box welded on special orders. 


ATL Rem Moke Lele] | 146-D | to case, 
JONES MOTROLA CORP. : Heinze Electric Co 


STAMFORD A CONN 685 Lawrence Street 
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a material that is ---- 
beautiful *inexpensive 
ehard, smooth, wear-resisting 
eunaffected by moisture 
strong and tough 
eaccurately shaped 


“Clear or colored, = 
transparent or diffusing 


durable, non-deteriorating 
eeasy to keep clean 


Kopp Glass adds sales-appeal to your 
product, because of the practical values 
listed above. Our engineers will be glad 
to offer suggestions as to how to best 
use Kopp Glass for your applications. 


KOPP GLASS, INC. SWISSVALE, PA. 


Murray Mfg. Corp., 1250 Atlantic Ave., 
Brooklyn 16, N. Y. 
4041 N. Richards, Milwau 


Square D Co., 
kee 12, Wis. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868 Pittsburgh 30, Pa. 


PANELS, METAL. See Cabinets, 
Metal. 


Sheet 


PAPER, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., 
Haven 14, Conn. 

Cottrell Paper Co.,  Inc., 
Mass. 

General Electric Co., 
8-11, 1 Plastics Ave., Pittsfield, Mass 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Johns-Manville, Box 290, 


New 


Fall River, 


Chemical Dept 


New York 16, 


Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co,, Columbus 16, 
Ohio 

National V'arnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

National Vulcanized Fibre Co., Wilmin:z- 
ton, Del 

West Virginia Pulp & Paper Co., 230 
Park Ave., New York 17, N. Y. 

PAPER, REPRO- 
DUCTIO 


Eastman Kodak Co., Rochester 4, N. Y. 


PAPER, TRACING. See Tracing Cloth, 
and Paper. 


PENCILS, DRAWING 
Koh-I-Noor Pencil Co., 
N. J. 


Staedtler Inc., J. 8., 
York 13, N. Y. 


renee 


Inc., Bloomsbury, 
55 Worth St., New 


PERMANENT MAGNETS. See Magnets. 
Permanent. 


ie ty BRONZE 
od, Sheet, Tubing, 


oman Brass Co., 
Chase Brass & 


Wire) 


Waterbury 88, Conn. 
Copper Co., Waterbury 


inc., P. R.. 


Revere Copper & Brass, ioe. 

Avenue, New York 17, @ 
Seymour Mfg. Co., & ae “Conn. 
— Rolling Mills, Ine., Waterbury, 


Indianapolis 
230 Park 


PHOTOELECTRIC CELLS AND TUBES 


Bradley Laboratories, Inc., 86 Meadow, 
New Haven 10, Conn. 

General Electric Co., Electronics 
Thompson Rd., Syracuse, N. 
Radio Corp. of ‘America, Commercial En- 

grg., Sec. H41R, Harrison, N. J. 


Dept., 


PHOTOELECTRIC CONTROLS 

General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chieago 41, Ill. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 
PILES, CARBON RHEOSTAT. 
bon & Graphite. 


See Car- 


PILLOW BLOCKS. See Blocks, Pillow. 


PINS, COTTER AND 


Fasteners. 


LOCK. See 


PINS, SEAMLESS 


Waterbury Brass Goods, 
American Brass Co., 
Conn. 


Branch of the 
Waterbury 20, 


PLASTICS-CUSTOM MOLDERS and 
EXTRUDERS 


Alden Products Co., 117 North 
Broekton 

American Hard Rubber Co., 
New York 13, N. 
American Insulator Corp., 


Main, 
1l Mercer, 
New Freedom, 


a. 
Auburn Button Works, Inc., 460 Mce- 
Master, Auburn, N. Y. 
Barber-Colman Co., Rockford, IL 
Chicago Molded Products *. 1024 N. 
Kolmar Ave., Chicago 51, Ill. 
Consolidated Molded Products Corp., Dept. 
C-2, 309 Cherry, Scranton 2, Pa. 
Electric Auto-Lite Co., 723 New Center 
Bidg., Bay Mfg. Div., Bay City, Mich. 
Federal Telephone and Radio Corp., 900 
Passaic Ave., E. Newark 1, N. J. 
Garfield Mfg. Co., Garfield 1, N. J. 


(Cold Molded) 
Co., Chemical Dept. 


Inc., 
Y. 

Irv- 
Co., 
' Beene. 


General Electric 

8-11, 1 Plastics Ave., Pittsfield, Mass. 

“one Industries Co., Dept. D, Elyria, 

0. 

Gries Reproducer Corp., 108 Willow Ave., 
New York 54, N. Y. 

Insulation Mfg. Co., 13 New York 
Ave., Bklyn. 16, N. 

Irvington Varnish * Insulator Co., 
ington 11, 

Kuhn & Jacob Molding and ~ 
1204 Southard, Trenton 8, 

Kurz-Kasch, Inc., 1419 8. 

Dayton 1, Ohio. 


Mock ning Co., Inc., Main St., Wayne, 


Midwest Molding & Mfg. Co., ni 
Fullerton Ave., Chicago 89, Ill, ¥. 
Molded Products Corp., 4535 W. Harri. 
son Ave., Chicago 24, Ill. 
National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 
12th, Erie, 


Quinn-Berry Corp., 2638 We. 
2799 Lake St., 
Park, Ill. 


Rogan Brothers, 2500 W. Irv’ Park 

eae. Chicago 4 me te 
urprenan g 0., ashington, 
Boston 7, Mass. 


Synthane Corp., 25 River Road, Oaks, Ps, 


PLASTICS-LAMINATED 
FABRICATORS 


Barber-Colman Co., Rockford, Ill. 

Chicago Molded Products Corp., 1024 N, 
Kolmar Ave., Chicago 51, Ill. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Electric Auto-Lite Co., 723 New Center 
Bldg., Bay Mfg. Div., Bay City, Mich. 

General Electric Co., Chemica 


8-11, 1 Plastics Ave., Pittsfield, Mass, 
General Industries Co., Dept. D, Elyria, 


Ohio 

Kurz-Kasch, Inc., 1419 8S. Broadway, 
Dayton 1, Ohio. 

Mica Insulator Co., Schenectady 1, N. Y. 

Midwest Molding & Mfg. Co., 4680 W. 
Fullerton Ave., Chicago 39, Ill. 

Richardson Co., 2799 Lake St., 
Park, Ill. 

Synthane Corp., 25 River Rd., 


PLASTICS, LAMINATED (Sheets, 
Rods & Tubes) 


Bakelite Division, Union Carbide & Car- 
bon Corp. Dept. AG-20, 30 E, 42nd, 
New York 17, N. Y. 

Celanese Corp. of America, Dept. 5-A 
180 Madison Ave., New York 16, N. Y, 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio (Tubes) 

Continental-Diamond Fibre Co., Newark 
18, Delaware. 

Chemicals, Ine. 


Durez Plastics & 

Walck Rd., North Tonawanda, 
Eastman Kodak Co., Rochester 4, 
General Electric €o., Chemical 

8-11, 1 Plastics Ave., Pittsfield, 
Mica Insulator Co., Schenectady 1 
Insulation Manufacturers Corp., 

Washington Blvd., Chicago 6, Ill, 
National Vulcanized Fibre Co., Wilming- 


ton 99. Del. 

Richardson Co., 2799 Lake St., Melrose 
Park, Ill. 

— & Son, Inc., Joseph T., Chicage, 

Synthane Corp., 25 River Rd., Om. 


Westinghouse Electric Corp., P. 0. 
868, Pittsburgh 30, Pa. 


PLASTICS, MOLDING AND 
EXTRUSION COMPOUNDS 


Cellulose- Acetate (A) 

Melamine-Formaldehyde (c) 

Methyl Methacrylate (D) 

Polystyrene (F) 

Phenol- Formaldehyde (E) 

Polyamide (Nylon) (G) 

Polyethylene (H) 

Urea Formaldehyde 

Vinyl Alcohol 

Vinyl Acetal 

Vinyl Chloride 

Vinyl Chloride— 
Vinylidenechloride 

Vinyl Chloride Acetate 

Vinylidene Chloride 

Polytetrafiuoroethylene 

Allyl Resin 

Cellulose, Nitrate 

Silicone Resins 

Alkyd Molding Compound 


Pa. 
Richardson Co., Melrose 


Melrose 


Oaks, Pa. 


Gaeowzes SbRC 


American Cyanamid Co., 
35 poresa Plaza, 
eS ° 

Bakelite Division, Union Carbide & Cat 
bon Corp., Dept. AG-20, 30 BE. 42nd, 
New York 17, N. Y. Y 

Celanese Corp. of America, Dest. 

180 Madison Ave., New York 16, N. 

du Pont de Nemours & Co., Inc., B. L, 
Plastics Dept., 350 Fifth Ave, New 
York 1, N. ¥Y. (ADGHKLPR) 

Durez Plastics & Chemicals, Ine., 188 
Walck Rd., North Tonawanda, N. } 
(E) (Casting Resins) 

Garfield Mfg. Co., Garfield 1, N. & 

euut on Cc Chemical Dept 
meral Electric 0., emica * 
8-11, 1 Plastics Ave., Pittsfield, Mass 
(ES) 

Goodrich 
GF-8, 
(vw) 


Plastics Dept. 
New 20, 


Chemical Co., B. F., 
Rose Bldg., Cleveland, 
Koppers Co., Inc., Chemical Divisi 
Dept. EM-8, Pittsburgh 19, Pa. (AF) 


Plaskon Div., Libbey-Owens-Ford © 
Co., 2137 Sylvan Ave., Toledo 6, Obie 


Melrose 


Dept. 
Ohio. 


( ) 
Richardson Co., 2799 Lake St., 

Park, Ill. ‘ 
Rostone Corp.. 123 8. Earl Ave., Late? 


ette, Ind. (Inorganic) 


PLATINUM and PLATINUM PROD. 
UCTS (See also Contacts) 


Baker a Co., Inc., 113 Astor, Newar 


Brainin Co., 318 Washington, Mi. 


Vernon, ©, 
General Plate Div.. Metals and Controls 
Attleboro, Mass. 


Corp., 408 Forest 
82 Fulton, New York 


Spe & Pama. 
Ney Co., J. M., 371 Elm, Hartford } 
Conn. 


Cc. 8., 


ELECTRICAL MANUFACTURING 





a A ee ees eee Pe _ 


a OO ee ae OS 


Cow al Le 


—— — ao ue OU 


we ree 


SP ee ewe 
COSTLY FLOW FAILURES 
with MAGNATROL 


TROUBLE ... 


SOLENOID 
VALVES 


e Quick Operating . 


e Non-Sticking 
e Tight Sealing 


These three design advantages are 
your assurance against costly flow 
failures. Attain dependable, accu- 
rate, automatic or remote control 
of liquids or gases with Magnatrol 
valves. You can install them quickly 
and easily in connection with ... 
flowmeters, thermostats, float and 
time switches. Every Magnatrol 
Valve is delivered to you—factory 
tested and guaranteed free from de- 
fects in material and workmanship. 


Available in normally closed or 
normally open models. Pressure 
ranges from zero up to 300 PSI. 
A.C. to 575 volts, 25, 50 or 60 
cycles. D.C. to 250 volts. 





FREE CATALOG! 


Write today, Attention of: 

E. W. Brockman, for complete 
illustrated literature, contain- 
ing specifications, sizes and 
dimensions. 


MAGNATROL VALVE corp. 


HAWTHORNE 4, NEW JERSEY 


At Last! 

PAPER TUBES 
for Coil Winding up to 
TV” x TY2"”— 

wall thicknesses 


possible 
ARBOR sizes 


IMMEDIATE DELIVERY 
on “STOCK” sizes of Di- 
electric Kraft tubes, from 
3%” x 3%” to 12” x 23%" of 
various wall thicknesses, in 
25” lengths. 
Write today for prices on ANY di- 


mension or quantity of tube you desire. 
Ask about our phenolic impregnated tubes. 


ACCURATE PAPER TUBE CO. 


Square and Rectangular Paper 
Tubes for Coil Winding 


854 N. Noble St. Chicago 22, Ill. 


| 
QUALITY 


AUGUST 1950 


call on Coto-Coil 


Call on Coto-Coil if the coils you use have 
failed you, or if your requirements are very 
exacting. 

For 32 years, COTO-COIL windings have served 
with distinction above and below ground. . . 
on the sea and undersea . . . in the air. 

They are wound to your specifications but em- 
ploy special techniques to meet extremes of 
heat and cold, moisture and vibration. What- 
ever your requirements, we can meet them. You 
will be pleased with price, quality, delivery and 
performance. 


BOBBINS 
ACETATE INTERLEAVE (Coalesced) 
PAPER INTERLEAVE 
COTTON INTERWEAVE 
TAPED FORM WOUND 
UNIVERSAL SINGLE or 
MULTI-PIE CROSS WOUND 


COTO-COIL CO. 


COIL SPECIALISTS SINCE 1917 
65 PAVILION AVE 
PROVIDENCE 5, R.L 













“These three bres 
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SANGAMO’S TV TRIO 






Tops for original equipment | 
—Tops for replacement needs 


Sangamo offers three top television capacitors that you'll like for 
their quality, their small size and their stability. 


















the Kachin 
Molded Paper Tubular 


The REDSKIN plastic molded paper tubular is easy to 
work with—on production line or on the bench. Stands 
rough handling. Flexible leads can’t pull out! Gives long 
life at 85° C. 


aN 


















Dry Electrolytic 


The CHIEFTAIN dry electrolytic fits anywhere! Ideal for 
application in tight spots. Bare tinned-copper wire leads 
make it easy to mount. Maintains uniform capacity when 
subjected to heat and high ripple currents. 


the Szowx 6000v TV Tubular 


The SIOUX paper television capacitor withstands con- 
tinuous operation at 85° C. Mineral oil impregnated for 
longer life and more stable performance over 
a wide range of operating temperatures. 




































See your Jobber... if he 
can't supply you, write us. 
















SA 
SANGAMO 
ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 
in Canada: Sangamo Company Limited, Leaside, Ontario 






























PLIERS 
Klein & Sons, Mathias, 
Ave., Chicago 18, Ill. 

PLUGS AND RECEPTACLES 
Products Co., 117 North Main, 


Hegeman Electric Co., 

1 wthorn, Hartford 6, Conn. 

Automatic Elec. Co., 1033 W. Van Buren, 
Chicago 7, Ill. 

Belden Mfg. Co., 4683 W. Van Buren, 
Chicago 44, ll. 

Cannon Electric Development Co., t. 
a 118, 3209 Humboldt St., Los hoe 

Commish Wire Co. Sis 15 Park Row, 
New York 

Elec Clee Mate- 

rials Dept.. brideeport 4 . Conn. 

Jones Div., Howard B., Cinch Mfg. Corp., 


"ae 7! Ti. . D 
Mines Equipment iiv., 
Henry” W. Oliver Bidg., Pittsburgh 29. 


Kulka Electric Co., Dept. T, 30 South, 
Mt N. ¥. 


Ni tio 1 Blestels Corp. 
ationa) ., 1818 
aoe 


ber of Grade We Pittsburgh 
General Motors 
125 Barclay, 
Rockefeller Center, 


8200 Belmont 


Pa. 
Packard Electric Div., 
Corp., Warren, Ohio. 
Russell & Stoll Co., Inc., 
New York 7, N. Y. 
U. 8S. Rubber _ 
New York 20, N. ¥. 


PLUGS, Sein 
Wrought Washer Mfg. 
Milwaukee 7, Wis. 


PNEUMATIC TOOLS and EQUIPMENT 
Keller Tool Co., Grand Haven, Mich. 


PORCELAIN. See Ceramics. 


POSTS, BINDING 
Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 


Co., 2200 8. Bay. 


POTENTIOMETERS. See Rheostats. 

POTS and LADLES, MELTING 

General Electric Co., aupeees Dem., 
Schenectady 5, N. 

Sta-Warm Electric Co., “565 N. Chestnut. 
Ravenna, Ohio. 


Vulcan Electric Co. Danvers 2, Mass. 
POWDERED METAL PRODUCTS. (See 
also Bearings and Bushings; Contacts) 


Amplex Mfg. Co., Div. of ogee Corp., 
6501 Harper, Detreit 31, 
= Br Oil-Less Bearing Co., Bound 


rook, N. J. 
Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. 
=" Bronze Co., 570 Mill, New Castle, 
Mallory & Co., Inc., P. R. 


6, Ind. 
Moraine Peatents Div. of General Motors, 


Indianapolis 


Dayton, Ohio. 
National Molded Products, Inc., St. 
Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 
(Iron Cores) 


POWDERS, METAL 
Handy & Harman, 82 Fulton, New York 7, 


N. Y. 

New Jersey Zinc Co. 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zine) 


Reynolds Metals Co., Pigment Div., 19 E. 


47th, New York 17, N. ¥. 


POWER SUPPLY UNITS, RECTIFIER 
American Television & Radio Co., St. 
Paul 1, Minn. 
Federal Setepnene and Radio Corp., 900 
Passaic Ave., Newark, 
er & Co., P. &.. 
ind. 


noytn Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 


PREFINISHED METALS. See Steel, 
Commercial Grades and Forms. 


PRESSES, HYDRAULIC 

Lake Erie Engineering Corp., Riverview 
& Woodward Aves., Buffalo 17, N. Y. 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


PRESSES, MOLDING. See 
Machine, Plastics. 


PRINT MACHINES: Black, Blue, Brown, 
White. 

Bruning Co., Inc., Charles, 
New York 13, N. Y. 


= V-TYPE. See Drives, V- 


N. J. 
Indianapolis 


Molding 


100 Reade, 


PUMPS 

Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. 

Robbins & Myers, Inc., Motor Div., 
Dept. C-80, Springfield 99, Ohio. 


Bendix Aviation 
(Diesel Fuel) 
Co., Inc., 9244 
ergen, N. 

5996 Tabor 


Scintilla Magneto Div., 
Corp., Sidney, N. Y. 
Sier-Bath Gear & Pum 
Hudson Blvd. North 
Stokes Machine Co., F. J., 
Rd., Philadelphia 20, Pa. 


PUSH BUTTON STATIONS 
Allen-Bradley Co., 1316 8S. Second, Mil- 


waukee 4, Wis. 

Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. 
Arrow-Hart & Hegeman Electric Co., 103 

Hawthorn, Hartford 6, Conn. 
Automatic Electric Co., 1003 W. Van 
Buren Chicago 7, 


General Electric Co. Apparatus Dept., 
Schenectady 5, N. 
Micro Switch Div., eicinstie- -Honey- 


well Regulator Co., Freeport, Ill. 














National ‘ome Co., 176 E. 131st, Cleve- 


land 8, 
Square D cor ou N. Richards, Mil- 


Ward Leonard Electric Co., 34 South, Mt 
Weetingh = i ic Co P. 
estinghouse ectric 
868, Pittsburgh 30, Pa. - 0. Be 


PYROMETERS, POTENTIOMETER 
Benet Co, 153 Bristol Rd., Waterbury 


eune Electric Co., Dept. N, 
ia} pt. N, Fairlawn, 


REACTORS. See Transformers. 


RECTIFIERS, DRY METALLIC 
deme ite Corp., 358 Water, Cubs, 


Ailis- Chalmers Mfg. Co. 937A 8. 76 

adiliwaukee 1, Wis. “ : 
utoma' ectric Co., 1033 W, 
Buren, Chicagu 7, Ill. = 

Bradley Laboratories, Inc., 86 Meadow, 
New Haven 10, Conn. (Copper Oxide, 
Selenium) 

Electronic Rectifiers, 2102 

Ave., Indianapolis 3. Ind. (Ma gnesium- 
Copper Sulphide) 

Fansteel_ Metallurgical Corp. Rectifier 
Div., North Chicago, Ill. (Selenium) 


Federal Telephone & Radio Corp., 
Passaic Ave., E. Newark, N, *° 


ent ae 

enera ectric Co., Apparatus Dept., 
Schenectady 5, N. Y. (Copper Oxide, 
Selenium) 

Mallory Co., Inc., P. R., Indianapolis 
6, Ind. (Magnesium- Copper Sulphide) 


Seletron Div., Radio Receptor Co., Ine., 
251 W. 19 St., New York 14, N. Y. 

Vickers Electric Div., Victes. Ine., 1803 
Locust St., St. Louis 3, 

Westinghouse Electric Se. P. O. Bor 
868, Pittsburgh 30, Pa. (Copper Oxide, 
Selenium) 


RECTIFIERS, MERCURY ARC 

Allis-Chalmers Mfg. Co., 937A S. 10, 
Milwaukee 1 Wis. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Radio Corp. of America, Commercial En- 

grg., Sec. H41R, Harrison, N. J. 


Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 
Thermostats. 

REGULATORS, VOLTAGE. See also 
Transformers, Variable- Voltage. 

Acme a Corp., 358 Water, Cuba, 
N. ¥. 

Allis-Chalmers Mfg. Co., 937A 8. 10, 
Milwaukee 1, Wis. 

Burlington Instrument Co., Dept. D930, 
Burlington, Iowa. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. 

Gramer Co., 2734 N. Pulaski Rd., Chi- 
cago 39 


R-B-M Division, Essex Wire Corp., Dept. 
A-8, Logansport, Ind. 

Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 

Union Electric Products Co., Inc., 24 Edl- 
son Pl., Newark 2, J. 

Westinghouse Electric Corp., P. O. Bos 
868, Pittsburgh 30, Pa. 


RELAYS and CONTACTORS 


Adams & Westlake Co., 1108 N. 
Ave., Elkhart, Ind. (Mercury) 
Allen- “Bradley Co., 1316 8. Second, Mil- 


Michigan 


waukee 4, 
Allied Control! Co., Ine., 2 East End 
Ave., New York 21, N. ¥. 
Allis-Chalmers Mfg. Co., 937A 8, 10, 
Milwaukee 1 Wis. 
American Gas Accumulator Co., 1021 
Newark Ave., Elizabeth 8, N. J. 
Amperite Co., 561 Broadway, New York 
12, N. Y¥. (Delay, Thermostatic Metal 
Bulb Type) 
Arrow-Hart & Hegeman Electric Co., 203 
Hawthorn, Hartford 6, Conn, 


Automatic Electric Mfg. Co., 50 State, 
Mankato, Minn. 
Automatic Electric .. 1033 W. Van 


Buren Chicago 7, 
Automatic Switch Co., 1368 Lakeside Ave.. 


Orange, N. 
Barber- a Co., Rockford, Ill. 
Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (Mercury & 
Micro-adjustment) 
Davis & Co., Dean W., 1006 First, Kent 
land, Ind. 
Durakool, Inc., Elkhart, Ind. (Mercury) 
Electric Auto-Lite Co., Toledo 1 Ohio 
Electro-Therm, Inc., 931 Salim RBé. 


Silver Spring, Md. 
Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 


General Electric Co, Apparatus Dept.. 
Guardian Electric, 16273 W. Walnut, 
Haydon Mfg. Co., “Ine. 2526 Elm, Tor 


rington, Conn. 

Leach Relay Co., 501s Avalon Bivd., 
Los Angeles 3, Calif 

Mercoid Corp., 4227 W. Belmont Are. 
Chicago 41, Ill. 

R-B-M Division, Essex Wire Corp., Dept. 
A-8, Logansport, Ind. w 

Signal Engineering & eT Co., 154 W- 
14th, New York 11, N. Y. 3 

Square D Co., 405i N. Richards, Mil 
waukee 12, Wis. 

Struthers-Dunn, Inc., 150 N. 18th, Phils 
delphia 7 Pa. (Mercury) 
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a metal ball 
PROBLEM? 


let STROM 
Work TAO) a (lh 












Whether it is a pre 
cision ball bearing or 

one of the other many 
ball applications in industry, your problem will not be entirely new. Strom 
has been in on many ball problems and knows the importance of the right 
ball for the job. 

Strom has been making precision metal balls for over 25 years for all 
industry and can be a big help to you in selecting the right ball for any of 
your requirements. In size and spherical accuracy, perfection of surface, 
uniformity, and dependable physical quality, there’s not a better ball made. 


pe LL 


CUT COSTS 
ON BLOWER 





















>»imple accurate timing for wide 


range of uses, ruggedly built for 
WHEELS ! ! | longest service AT LOW COST! 


. . 
V 
ial \G TIL 
Here’s exciting news for blower wheel users .. . Our new PLASTURBO 
blower wheels give you light weight, less noise and increased efficiency. 
Dimensional stability and uniform concentricity assure smooth, vibration- 
less operation. Injection molded in one piece of thermo-setting plastic 
material for strength and durability. 


Send for samples of sizes now available. For quotations send prints 
o samples INTERVAL 


MASTER APPLIANCE MFG. COMPANY 


—__Fourth & Ontario, Racine We | @ TIMERSe 


cauptrent Hont'@ soo. sc: by second, 
a. es that S rh to 0 to 60 min. by minutes. For : 


; — — Rubber Curing, Heat 
@ «a PRECISION paper TuBes 
| Make Stronger coil forms 







€ 


Enamel Baking, Liquid Agitation, 
Light Exposure. 

Blower, Pump, and Conveyor. 
Processing Machinery, Samplers, 


- rs : . Laundry. 
Spiral-wound paper gives strong, rigid, light ¢ Therapeutic and Diagnostic Ap- 
tube. Heat-treating, compression improve in- paratus. . 
sulation. Tubes made to your “specs”: any ' ee ere a eet 





SJ shape, size, dia., of dielectric Kraft, fish Setting knob Giectiy quannated i guinch 
paper, cellulose acetate. Ask for samples Py aaitaies "All somes ae yn 
‘ and new Mandrel List. Over 1,000 sizes. oletely enclosed. Manually pre-set 500 Series. 


PRECISION P Send for fully descriptive Bulletin Steel case. 3” x 5” x 234” 
APER TUBE CO. 
2035 W. Charleston St., Chicago 47, Ill. y A E yf | Wt | | > L | > Cc ys 4 Vf Cc Cc oO P 


Plant #2, 79 Chapel St., Hartford, Conn. 152 West Walton Street Chicago 10, Illinois 
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yclohm 2900 Motor 


daptability. 


FRACTIONAL H. P. MOTORS 


BY EMG AND Gclohim 


The Cyclohm 2900 Motor—Long Life «- Minimum Vibration 


Quiet Operation « Minimum Maintenance 


There are a lot of good motors on the market... 
but you won't find ao better motor than the 
Cyclohm 2900 at any price. 

Cyclohm 2900 Motors can be supplied as Stand- 
erd Capacitor Motors, Synchronous Hysteresis 
Motors, 2 Speed Capacitor Motors, Split Phase 
Motors or Brush Type (wound rotor) with or with- 
out gear reduction units. They are easily adapt- 
able to your particular power problems, and as 
for applications, just check this list.. 

For laboratory equipment, vending machines, 

tape pulling, sound cameras, telegraph-terminal 

equipment, recording and facsimile equipment, 
take-up reels, reversing service and general 
service requiring a high quality motor. 

These are motors worth knowing about, and 
so are the dozens of other motors made by EMC 
and Cyclohm. If your product needs fractional 
h.p., write today for handy reference literature 
and specification sheets. Two to one, you'll find 
the right motor at the right price. 





08) 2:9: 9 RR owaRD INDUSTRIES, INC. 
DEPT. EMA, RACINE, WIS. 


DIVISIONS: ELECTRIC MOTOR CORP. 
CYCLOHM MOTOR CORP. 





Can a fastener 
cost less 


than what you 
pay for it? 


YES...if it’s a 
good fastener! 


An ordinary 
fastener, no matter 
how cheap, can cost 

many times as much as 

a good one in lost 

assembly time and rejects. 

A good fastener, uniform, 
reliable and right for | 

the job, can save its cost 

many times over. 





Scovill Makes 
Good Fasteners 


SEMS « TAPPING SCREWS 
SPECIAL COLD HEADED PARTS 


RECESSED HEAD SCREWS « 
STANDARD MACHINE SCREWS «+ 


RTA 


FASTENERS 


INDUSTRIAL FASTENER SALES, WATERVILLE DIVISION 
SCOVILL MANUFACTURING CO., WATERVILLE 14, CONN. 


Montclair, N.J. ¢ Detroit « Wheaton, Ill. «Los Angeles * Cleveland * San Francisco 
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Ward Leonard Electric Co., 34 South 8t., 


tat 


ic Corp., P. O. 
, Pa. (Time eins) 
Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 
Zenith Electric Co., 152 W. Walton, Chi- 
cago 10, NL 


REMOTE CONTROLS. See Push But- 
ton Stations; Relays and Contactors; 
Switches. 


RESINS, INSULATING. See Varnishes, 
Compounds & Resins. 


RESISTANCE ALLOYS 


Mount ane 


Westinghouse El 
869, Pittsburgh 30 


Driver Co. Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 
Driver-Harris Co., Harrison, N. J. 


Hoskins Mfg. Co., 4445 Lawton Ave., De- 


troit 8, Mich. 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


RESISTANCE LINE CORDS 


General Electric Co., Construction Mate- 
rials Dept., Bridgeport 2, Conn. 


RESISTANCE WIRE. See Wire, 
sistance. 


Re- 


RESISTORS, INSTRUMENT and RADIO 
Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1316 8. Second, Mil- 


waukee 4 Wis. 
Amperite Co., 561 Broadway, New York 
H. 


(Bulb Type) 
Clarostat Mfg. Co., Inc., Dover, N. 
Hardwick, Hindle, Inc., Newark 5, N. J. 


Instrument Resistors Co., 1036 Commerce 
Ave., Union, N. J. 

International Resistance Co., 400 N. 
Broad, Philadelphia, Pa. 

ar a & Co., Inc., P. R., Indianapolis 


custee I Mfg. Co., 4804 Flournoy, Chicago 

44. Ill. 

Radio Corp. of America, Commercial En- 
grg., Sec. H41R, Harrison, N. J. 

Revistors, Inc., 5234 W. 26, Chicago 50, 


North Adams, Mass. 
Richards, Mil- 


Marys, Pa. 
Co., 34 South. 


Sprague Electric Co., 
Square D Co.. 4041 N. 
waukee 12, Wis. 
Stackpole Carbon Co., St. 
Ward Leonard Electric 
Mount Vernon, N. Y. 
Weston Electrical Instrument Corp., 
Frelinghuysen Ave., Newark 5, N. 
Wirt Co., 5220 Greene, Phila. 44, Pa. 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1816 8, Second, Mil- 
waukee 4 Wis 
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General Electric’ Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Hardwick, Hindle, Inc., Newark 5. N. J. 

International Resistance Co., 409 .N. 
Broad, Philadelphia 8, Pa. 

eo © & Co., Inc., P. R., Indianapolis 


4804 Flournoy, Chicago 
W. 26, Chicago 50, 


6, Ind 
om Mtg. Co. 


5234 
Baldwin, N. Y. 


North Adams, Mass. 
34 South, 


Re Raum Inc., 
Ill. 

Rex Rheostat Co.. 

Sprague Electric Co., 

Ward Leonard Electric Co., 
Mount Vernon, N. Y. 

and 


RHEOSTATS, INSTRUMENTS 
RADIO 


Allen-Bradley Co., 1316 S. Second, Mil- 


waukee 4 8. 
Amperite .Co., 561 Broadway, New York 
12 N. Y. (Bulb Type) 


Inc., Dover, N. H. 


Clarostat Mfe. Co., 
Lake at 4th, Racine, 


Electrical Mfg. Co., 


Wis. 
Hardwick, Hindle, Inc., Newark 5, N. J. 
International Resistance Co., 409 N. 


Broad, Philadelphia 8, Pa. 
a Co., Inc. P. R., Indianapolis 
Ohmite Mfg. Co., 4804 Flournoy, 

44, Til. 


Co.. Baldwin, N. Y. 


Chicago 


Rex Rheostat 


Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 
Wirt Co., 5220 Greene, Phila. 44, Pa. 


RHEOSTATS, POWER CIRCUIT 
Allen- eae oe. 1316 8S. Second, Mil- 


waukee 4 
Electrical Mtg. ‘Co. Lake at Fourth, 
Racine, Wis. (Foot & Knee Control) 
Apparatus Dept., 


General Electric Co.. 
Schenectady 5. N. Y. 
Hardwick, Hindle, Inc., Newark 5, N. J. 
International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 
Mepco. Inc., 37 Abbett Ave., 
N. J. 
National Electric 


Ravenswood Ave., 
Ohmite Mfg. Co., 
44, Til. 


Rex Rheostat Co. Baldwin, N. Y. 

Ward Leonard Flectric Co., 34 South, 
Mount Vernon. N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


RINGS, COLLECTOR 

Baker & Co., Inc., 113 Astor, Newark 5, 
N. J. (Precious Metal) 

General Plate Div., Metals & Controls 
Corp., 408 Forest, Attleboro, Mass. 
(Precious Metal) 

Makepeace Co., D. E., Attleboro, Mass. 

Wesche Electric Co., B. A., 1626-22 Vine 
Cincinnati, Ohio. 


Morristown 


Controller Co.. 5309 
Chicago 40, Il. 
4804 Flournoy, Chicago 











RINGS, RETAINER and Bre 
Associated Spring Corp., 


—— nd, Ohio.” tons i. Ra, 
a 
Garrett George EK., Tioga & D,, 


Inc., 
Philedelphia 34, Pa. 
Waldes Kohinoor Inc., 47-16 Austel Place 
et, EM-072, Long Island City 1, 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9609 w, 
Jackson Blvd., Bellwood, I 


RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings, Ba) 
and Roller. 


RUBBER and RUBBER PRODUCTS 


American Hard Rubber Co., 11 Mercer, 
New York 13, N. Y. 
Electric Co., Chemical 
8-11, 1 Plastics Ave. o Pittsfield, Mass. 
Lord Mfg. Co. Erie, P 


Stalwart Rubber Co., 8197 Northfield Rd., 
Bedford, Ohio. 
Rockefeller Center, 


U.S. Rubber oo... 
7800 Woodlawn 


General 


New York 20, N. 
Van Cleef Bros., i eo 
Ave., Chicago 19, Ill. 


RUST PREVENTIVE COATING 


Dearborn Chemical Co., 310 8S. Michigas 
Ave., Dept. EM, Chicago 4, Ill. 


SAWS COMMUTATOR. See Commutater 

Saws and Slotters. 
SCREW DRIVERS, PORTABLE. Ses 
Tools, Portable. 


SCREW-DRIVING MACHINES 


Detroit Power Screwdriver Co., 2817 W, 


Fort, Detroit 16, Mich. 
Keller Tool Co., Grand Haven, Mach 


(Pneumatic. ) 


SCREW MACHINE PRODUCTS. (Se 
also Fibre; Plastics.) 
2165-H Gulf 


Aluminum Co. of America, 
Bldg., Pittsburgh 19, Pa. 

Allmetal Screw Products &. Ine,, 38 
Greene, New York 13, N. 

Blake & Johnson Co. Wiatarviiie 14, Conn. 


Hassall, Inc., John, 402 Oakland, ‘Brook- 
lyn 22, N. Y. 

Linden & Co., Inc., 70-82 Baker, Prov- 
dence, R. I. 

National Acme Co., 176 E. 13st, Cleve 
land 8, Ohio. 

Steiner Co., Wm. F., 69 N. J. RB. BR. Ave, 
Newark 5, N. J. 

Stimpson Co., Inc., Edwin B. 423 Park 


Ave., Brooklyn 5, N. Y¥ 


SCREWS. See Fasteners. 


SEALING COMPOUNDS. See Cements 
Insulating & Sealing; Waxes and Com- 


pounds. 


SEALS and TERMINALS, HERMETIC. 


General Electric Co., Apparatus Dept, 
Schenectady, N. Y. (Glass Bushings) 
Stupakoff Ceramic Mfg. Co., Latrobe, Ps. 


SEALS, OIL and GREASE 

Felt Products Mfg. Co., 1536 Carroll Ave, 
Chicago 7 

Garlock Packing Co., Palmyra, N. Y. 


SELENIUM RECTIFIERS. See Rectifiers, 
Dry Metallic. 


SHEETS, ELECTRICAL. See Steel, Ble 
trical. 


SIGNAL DEVICES 
Signal Engineering & Mfg. Co., 154 
14, New York 11, N. Y¥. 


SIGNAL LIGHT ASSEMBLIES. 8# 
Lights, Pilots and Indicator. 


SILVER and SILVER ALLOYS. (See all 


Contacts and Contact Points. 
For Solder, see Brazing Alloys, Silver) 


Baker | & Co., Inc., 113 Astor, Newark 5 
318 Washington, Mt 


Brainis 6° S 8., 
Vernon 
PansteclMsialluretea Corp., North Chi 
cago, 
General Piate Div., Metals and_ Controls 
Corp., 408 Forest, Attleboro, Mass. 
Graphite Metallizing Corp. 1059 Neppe 
han Ave., Yonkers 3, N. Y. otk 
Hendy. &.. Harman, 82° Fulton, New ¥ 
7, 
palatial" ‘Co., D. E., Attleboro, Mast. 
Malley & Co., Inc., P. R., Ind 
6, Ind. 
Ney Co.. J. M., 371 Elm, Hartford | 
Conn. 
SLEEVE BEARINGS, See Bearings # 
Bushings. 
SLEEVING and TAPE, ASBESTOS 
Insulation Manufacturers Corp., 565 
Washington Blvd., Chicago 6, I. mt 
Johns “Manville, Box 290, New York 
Mitchel-Rand Insulation Co., Ine. © 
Murray, New York 7, N. Y. 
SLEEVING, SATURATED. See Tubité 
& Sleeving, Braided Fabric. 
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HOW TO AVOID 
PRODUCT FAILURE 


The failure of a soldered joint 


can mean failure of your prod- Whatever your requirements 


rc ‘ose aia may be in the way of special 
uct... costly repairs... customer shapes for insulating porce- 
dissatisfaction. lains, check first with Illinois. 


It pays to buy the best solder to insure satisfac- 
tory soldering work in your operations . , . and 


thats FEDERATED SOLDER! 


| a 
Federated Rosin Core and Solid Wire solders are | P re % Pes : ee] t E a ae 


made to rigid specifications .. . alloyed scientifi- 


ny 
cally under the control of skilled metallurgists. od oe r ¢ eg r qi i a &, 


Listed by Underwriters’ Laborato- 


ries, Inc. For prompt attention t 
on orders or service call or 
write any of Federated’s 25 a 
sales offices across the nation. 


e e . 
Selina Thials Dwiion | 
AMERICAN SMELTING AND REFINING COMPANY | 7 ae 9! — or 
120 Broadway, New York 5, N.Y. oe ;' model with specifications 


covering conditions to be 
met, and the quantity in- 


FOR IMPREGNATING a ) volved.Our laboratory and 
Radio Coils, Transformer Coils, . manufacturing facilities 


Ignition Coils, Wire Coverings, 5 ted 
Paper Tubes and F Seodan : hewe always been devo 
Ceramics. _ A _ e ina large measure to the 


FOR SEALING 4 % production of high quality 
Condensers, Batteries, Switch j porcelains for specific uses. 

Base Terminals, Socket Terminals, ’ 

Light Fixtures. 


FOR DIPPING 


Coils, Transformers, Condensers. 


COMPOUND Eo ~ 
Radio Transformers, Light Units, 
Loading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Specific data and samples 
will be furnished on request. 


BIWAX CORPORATION 
3445 Howard Street SKOKIE, ILL. 





Illustrated above are capacitor 
types and sizes of a, porcelains. Slight contour varia- 


miniature ball bearings oe) aa i —— 


af _ Manufacturers also of special shapes 

a ; by the cast porcelain method. 
BEARINGS, Ball, miniature. Standard and Special for 
application in precision mechanisms to minimize friction 

_ and wear. High load capacity in minimum space. Light in 
weight. Specify MPB for shock loads, continuous opera- 
tion, extreme temperature ranges and delicate responsive- 
ness. Special designs and complete engineering service 
for your application. Write for catalog M. 


eS See eS SS 


~ 


ee 


v ‘ 
ee AI 


WV a INIAIUR ondk > iment ELECTRIC PORCELAIN CO 
=O) YEY¥ : ir Pe eee 
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Our method saves you time and labor 


figured not only in minutes, hours, days 
or months, but SECONDS AS WELL, 
through the remarkable speed of 


DETROIT 
POWER 


Screwdrivers 


In fact, you can DRIVE 

SCREWS AS FAST AS ONE 

A SECOND; a tremendous 

gain over the old slow hand 

method —Any kind of 
screws; machine, wood, brass, self- 
tapping, sheet metal screws, standard 
heads, special heads. 


No danger of marring heads or stripping 
threads—and all screws are driven to 
uniform tension . . . Hopper fed, no 
handling of screws is necessary. Thou- 
sands of manufacturers have adopted 
this modern method of speeding produc- 
tion—You, too, should get further details. 
There is a Detroit Power Screwdriver to 
fit your requirements. 


Our new catalog is just off 
the press — 


Wad Coupon for Catalog 


~------ SF ----- ~~ -------} 


DETROIT POWER SCREWDRIVER CO. | 
2817 WEST FORT ST., DETROIT 16, MICHIGAN 


Yes, send along your new catalog . . . sounds interesting. 
COMPANY NAME 
BY. 
I a 
alata cates 


igg28 ts! 
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SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 


SLOT INSULATION. See Fabrics. Insul- 
ating; Mica; Paper, Insulating, Tubing 
& Sleeving, Braided Fabric. 


SLOTTERS, MICA. 
Saws and Slotters. 


SOCKETS and ADAPTERS, RADIO. See 
Plugs and Receptacles. 


SOCKETS and RECEPTACLES, LAMP 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Dial Light Co. of America, 900 Broad- 
way, New York 3, N. Y. 

Drake Mfg. Co., 1713 W. Hubbard St.. 


Chicago 22, Ill 

General Electric Co., Construction Mate 
rials Dept., Bridgeport 2, Conn. 

Joy Mfg. Co., Mines Equipment Div.. 


ey W. Oliver Bldg., Pittsburgh 22 


a. 

Kulka Electric Co., Dept. T, 380 South, 
Mt. Vernon, N. Y. 

Mines Equipment Co., 4223 Clayton Ave.. 
St. Louis 10, Mo. 


SOCKETS, FLUORESCENT. See Fluo- 
reecent Lamp Auriliaries. 


See Commutator, 


SOCKET SCREW KEYS and 
WRENCHES 


Allen Mfg. Co., Hartford 2, Conn. 
Bristol Co., 153 Bristol Rd., Waterbury 


20, Conn. 
Standard Pressed Steel Co., Box 594 
a. 


Jenkintown, P. 
SOCKET SCREWS. See Fasteners. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 


7 Battery & Mfg. Co., North East 

a. 

Handy & Harman, 82 Fulton, New York 
v, we 


Kester Solder Co., 4209 Wrightwood Ave.. 
Chicago 39, IIL 


SOLDERING IRONS 


General Electric Co., Section E668-67 
Apparatus Dept., Schenectady 5, N. Y 

Hexacon Electric Co., 177 W. Clay Ave 
Roselle Park, N. J. 

Ideal Industries, Inc., 1008 Park Ave.. 

Sycamore, Ill. 

Stanley Tools, 183 Elm, New Britain 


onn. 

Vulcan Electric Co., Danvers 2, Mass. 

Wasserlein Mfg. »» Inc., 7400—3rd 
Ave., N., St. Petersburg 6, Fla. 

Weller Mfg. Co., 830 Packer, Easton, Pa. 


SOLDERLESS CONNECTORS. See Con- 
nectors, Wire & Cable. 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing Alloys) 


Federated Metals Div., American Smelt- 
ae pumains Co., 120 Bway., N. Y. 

Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, Ill. 


SOLENOIDS 


Automatic Electric Corp., 1083 W. Van 
Buren, Chicago 7, Il 

Cannon Electric Development Co., Dept. 
eae 3209 Humboldt, Los Angeles 31, 
alif. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

General Electric Co., Apparatus Dept. 
Schenectady 5, N. Y. 

Guardian Electric, 16277 W. Walnut St., 
Chicago 12, Ill. 

Leland G. H., Inc., 111 Webster, Dayton 
2, Ohio. 

National Acme Co., 176 E. 131st, Cleve- 


land 8, Ohio. 

R-B-M Div., Essex Wire Corp., Dept. 
A-8, Logansport, Ind. 

Soreng Mfg. Corp., Dept. M-08, 9555 
Eden Ave., Schiller Park, Il. 

Struthers-Dunn, Inc., 150 N. 13th, Phila- 
delphia 7, Pa. 

West Coast Electrical Mfg. Co., 10006 8. 
Main, Los Angeles 5, Calif. 


SPEED INDICATORS, See Tachometers. 


SPEED REDUCERS 
For Motorized Units, See Motors. 
Allis-Chalmers Mfg. Co., 987A 8S. 70, 
Milwaukee 1, Wis. 
ae Mfg. Co., 566 W. Monroe, Chicago 


. 
Ohio Gear Co., 1358 E. 179, Cleveland 


10, Ohio. 
405 Thorpe Bldg., Minne- 


Revco, Inc., 
apolis 2, Minn. (Torque Converters) 


SPRINGS, COIL and FLAT 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 

Ace Spring Mfg. Co., Inc., 77 W. Houston, 
New York 12, N. Y. 

American Steel & Wire Co., Cleveland 
13, Ohio, 

Associated Spring Corp., Bristol, Conn. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Barnes-Gibson-Raymond, Div. Associated 
rpring Se.. 6400 Miller Ave., Detroit 

° ich. 


Cuyahoga Spring Co., 10251 Berea Ra, 
Cleveland 2, jo. 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Garrett Co., Inc., George K., Tioga & D, 
Phila. 34, Pa. 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 


Chicago 14, NIL 
Gibson Electric Co., 8349 Frankstown 
Pa. (Beryllium 


Ave., Pittsburgh 21, 
Copper.) 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Ill. 

Ohio Div., Associate Spring Corp., 1719 
East First St., Dayton, Ohio. 

Raymond Mfg. Co., Div. Associated 
Spring Corp., Corry, Pa. 

U. 8. Steel Wire Spring Co., 7800 Finney 
Ave., Cleveland 5, Ohio. 

Wickwire Spencer Steel Div., The Coalo- 
rado Fuel & Iron Corp., 2 New Bond, 
Worcester 6, Mass. 


STAINLESS STEEL. See Steel, Commer- 
cial Forms and Grades. 


STAMPINGS, METAL 


Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 
Ace Spring Mfg. Co., Inc., 77 W. Houston, 
New York 12, N. Y. 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

seen Goods Mfg. Co., Manitowos, 
Vise, 

American Brass Co., Waterbury Brass 
Goods Branch, Waterbury 20, Conn. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Barnes-Gibson-Raymond, Div., Associated 
Spring Corp., 6400 Miller Ave., Detroit 
11, Mich. 

Chase Brass & Copper Co., Dept. EM2% 
Waterbury 20, Conn. 

Dunbar Bros. Co. (Div. Associated Spring 
Corp.), Bristol, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio 

Garrett Co., Inc., George K., Tioga & D, 
Phila. 34, Pa. 

Geuder, Paeschke & Frey Co., 1525 W. 
St. Paul Ave., Milwaukee 3, Wis. 
Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 

Chicago 4, Ill. 
Heyman Mfg. Co., Kenilworth 1, N. J. 
Linden & Co., Inc., 70-82 Baker, Provi- 
dence, R. I. 
Ohio Div., Associated Spring Corp., 1718 
East First St.. Dayton, Ohio. 
Patton-MacGuyer oe. Edgewood Sts, 


Providence 5, R. 

Popper, Inc., J. S., 222 Nineteenth, 
Union City, N. J. 

Raymond Mfg. Co. (Div. Associated Spring 
Corp.), Corry, Pa. 

Revere Copper & Brass, 230 Park 
Ave., New York 117, N. Y. 

Reynolds Metals Co., Parts Div. (Alu- 
minum), 2055 So. Ninth, Louisville 1, 


Inc., 


Ky. 

Shakeproof, Inc., 2501 Keeler Ave., Chi- 
cago 39, Til. 

Steiner Co., Wm. F., 69 N. J. R. R. Ave., 
Newark 5, N. J. 

Stimpson Co., Inc., Edwin B., 423 Part 
Ave., Brooklyn 5, N. Y. 

West Hubbard, 


Wenco Mfg. Co., 1136 
Chicago 22, TL 

Wrought Washer Mfg. Co., 2200 S. Bay. 
Milwaukee 7, Wisc. 

STAMPINGS, NON-METALLIC 


Richardson Co., 2799 Lake St., 
Park, Il. 


Melrose 


STARTERS, FLUORESCENT 
See Fluorescent Lamp Auxiliaries. 


STARTERS, MOTOR. See Controllers, 
Motor; Push Button Stations. 


STEATITE. See Ceramics. 


STEEL—Commercial Forms and Grades. 


Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and strips (8) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T) 
(See also Steel, Electrical) 
American Steel & Wire Co., Cleveland 
13, Ohio, 
Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. (8-CO) 
ring 
Carnegie-Illinois Steel Corp., 2109 Car. 
SDNY ACN 
Deiver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, N. J. (Stainless Steel Wire) 
om } Co., Reliance Div., r 
ion, 0. 
Resblias’s Sons Co., John A., Trenton 3, 


& Son, Inc., Joseph T., Chicag® 
. (ABCDENST) 
Sharon Steel Corp., Sharon, Pa. 
(ACDTNS) 
Superior Sheet Steel Division, The Parke 
ersburg Steel Co., Louisville, Ohio (8) 
Superior Steel Corp., Carnegie, 
(ANS) (Spring) (Clad) 


ELECTRICAL MANUFACTURING 
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PRECISION 


ALTARS 


S“Plastics’ 
BALLS FOR BEARINGS AND OTHER BALL APPLICATIONS 


Precision balls for every requirement of the electrical industry. 
Made in many different materials. Also special bearings and 
retainers. Send your specifications for recommendations from 
our Engineering Department. 


THE HARTFORD STEEL BALL CO. 
HARTFORD 6, CONN. 


WEWARK WN hen 1 ba | eae 


The UNBRAKO Knurled Socket Head Cap Screw. 


a Ds eR A i Ask for your copy of the UNBRAKO Catalog 


of Socket Screw Products. 


About That Motor— 
Is it 1/100 H.P. or 1/8 H.P.? 


Do you want the best motor for the job? You will require Knurling of Socket 
someone to work with you in your tests for a selection. Why Screws originated 
not take advantage of 40 years Motor building—We've had it. with “Unbrako” 


in 1934. 


Pictured; Universal 
Double Reduction 
Governor controlled 
motor. 


RAE MOTOR CORP. 
Rae P.O. Box 291 — Racine, Wis. 


inti Knurled Head Knurled Head 
cat capes Socket Cap Screws Stripper Bolts 


@ Dependable Delivery Flat Head Socket Precision-Ground 
Promises Cap Screws Dowel Pins 


e@ Performance ; 
A Selt-Locking Fully-Formed 
e@ Accuracy Socket Set Screws Pressure Plugs 
No broken promises. . . . No costly shut down for you. 


+++ You can deliver your product in time. .. . We offer 
immediate delivery—REMEMBER THIS .. . Your prod- 


uct is no better than the spring you put into it. STANDARD PRESSED STEEL CO. 


i JENKINTOWN 9, PENNSYLVANIA 
ACE SPRING MFG. Care basen l 


77 WEST HOUSTON STREET, NEW 


AUGUST 1950 























































































This ad is No. 3 of a series 




























































































“THOROUGH 
INSPECTION” 


-A Star Byword 







The Pressing Department at STAR is 
staffed with experts, men who know their 
machines and their materials, who know 
just what to expect when turning out pieces 
to meet particular specifications. Thus re- 
jections are kept to a minimum, schedules 
are maintained, and the customer benefits. 
Low mold costs and accurate molding form 
a combination hard to beat, the result of 
50 years experience. 


Send for Booklet 


SURVEY OF CHARACTERISTICS 
OF MOLDED CERAMIC PRODUCTS 


















PORCELAIN Go 






MUIRHEAD AVENUE 


TRENTON Fae ee | 

















STEEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 


Carnegie-Illinois Steel Corp., 2109 Car- 
negie Bldg., Pittsburgh 30, Pa. (B-AC) 

a & Son, Inc., Joseph T., Chicago, 

Sharon Steel Corp., Sharon, Pa. 

Superior Sheet Steel Division, The Park- 
ersburg Steel Co., Louisville, Ohio 


STRAIN RELIEFS. See Grips and 


Clamps, Strain Relief. 


STRIPPERS, WIRE 

Artos Engrg. Co. Dept. EM, 2739 S. 28th 
Milwaukee 7, Wis. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Il. 

Pyramid Products Co., 2224 8S. State, 
Chicago 16, Ill. 

1136 West Hubbard, 


Wenco Mfg. Co., 

Chicago 22, Il. 

Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland, Ohio. 

STRIPPING COMPOUNDS. See Clean- 
ing Compounds, Metal. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products, 1504 N. 
Fourth, Harrisburg, Pa. 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

aes Engineering Co., Inc., New York 


Inc., 


Chase a & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 
Federal Telephone and Radio Corp., 100 


Kingsland Rd., Clifton, N. J. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Il. 


Kulka Electric Co.. Dept. T, 30 South, 
Mt. Vernon, N. Y. 
Soreng Mfg. Corp., Dept. M-08, 9555 


Eden Ave., Schiller Park, Ill. 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap- Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (q) 
Transfer (%) 
Vacuum (J) 
Canopy and Fixture G} 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 

(Toggle Slide, Rotary) (P) 
Remote Control (R) 
Selector (Rotary Tap) ‘s) 
Through-Cord Snap (T) 
Centrifugal (X) 


(See also Circuit Breakers; Push But- 
ton Stations; Controllers, Motor; Re- 
lays; Timers) 


Allen-Bradley Co., 1316 8. Second, Mil- 


waukee 4, Wis. (ACEFJPR) 
Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y. (CDGHR) 


Allis-Chalmers Mfg. Co., 937A 8. 170, 
Milwaukee 1, Wis. (RS) 
Almo Mfg. a - Washington, New- 


ark 5, N. J. 

Arrow-Hart & MHegeman Electric Co.. 
1 Hawthorn, ord 6, o 
(ACDHKMPRT) 

Automatic Electric Mfg. Co., 50 State, 
Mankato, Minn. (GR) 

Automatic Electric Corp., 1083 W. Van 
Buren, Chicago 7, Ill. (HLNR) 

A Switch Co., 3893 Lakeside 


Ave., Orange. N. J. (HLNR) 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (N) 

Durakool, Inc.. Elkhart, Ind. (D) 

— — Corp., 202—20th, Moline 1. 

» (G) 

Fasco Industries, Inc., 100 Augusta, 
Rochester 2, N. Y. (EJ) 

Federal Telephone and Radio Corp., 
100 Kingsland Rd., Clifton, N. J. (NS) 

Fenwal, Inc., 17 Pleasant, Ashland, Mass. 


(F) 

General Electric Co., Section 956-70, 
Apparatus Dept., Gmenetats 5, N. Y. 
(ABCDEFGHJKMNO RST) 

Guardian Electric, 16 oy W. Walnut St., 

(CFGHN) 


Chicago 12, Ill. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. (FLMP) 

Haydon Mfg. Co., Inc., 2526 Elm, Tor- 
rington, Conn. 


(G) 
~~) Co., 99 Plum, Trenton, 
Ideal Industries, 


Inc., 1008 Park Ave., 
Sycamore, Ill. 
Jey Mtg Co., Mines Equipment Div., 
Henry W. Oliver Bldg., Pittsburgh 22, 
Leland, G. H., Inc., 111 Webster, Day- 
ton 2, Ohio. 
Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. (GNPS) 


Master Electric Co., Dayton 1, Ohio. (C) 

Mercoid Corp., 4227 W. Beimont Ave., 
Chicago 41, Ill. (ABCDEF) 

Micro-Switch Div., Minneapolis-Honey- 
well Regulator Co., Freeport, Ill. 
(BFLS) 

bhamennite: Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Murray Mfg. Corp., 1250 Atlantic Ave., 

Brooklyn 16, N. Y. 








National Acme Co., E. 131st, Cleve. 
land 8, Ohio. (BP 

Ohmite Mfg. Co., ts04 Flournoy, Chi- 
cago 44, Ill. (8S) 

R-B-M Division, Essex Wire Cor., 
Dept. A-8, Logansport, Ind. 

Robertshaw Thermostat Div., Robertshaw- 
_— Controls Co., Youngswood, Pa, 
(FM) 

Soreng Mfg. Corp., Dept. mts, 9555 
Eden Ave., Schiller Park, Ml, 


Spencer Thermostat Div. of Metals & Con- 
trols Corp., 108 Forest, Attleboro, Mass, 


EF) 

alu D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. (ABCEFLOPR) 

— Carbon Co., St. Marys, Pa. 
(P) 

Struthers-Dunn, Inc., 150 N. 13th, Phil- 
adelphia 7, Pa. i 

Tuttle & Kift, Inc., 1823 N. Monitor 
Ave., Chicago 39, Ill. (M) 

Telechron, Inc., 200 Union St., Ashland, 
Mass. (G) 

Ward Leonard Electric oa 34 South, 
Mount Vernon, N. Y. ane) 

Westinghouse Electric iota ve. en Box 
968, Pittsburgh 30, Pa. (aBCDEFGH 
OPRS) 

Wirt Co., 5220 Greene St., Phila. 44, 
Pa. (PS) 

Zenith Electric Co., 152 W. Walton, 
Chicago 10, Ill. (HR) 

TACHOMETERS 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y¥. 

Ideal Industries, Inc., 1008 Park Ave. 


Sycamore, Ill. 
Jones Motrola Corp., 
Stamford, Conn. 
Reliance Electric & Engineering Co., 
1054 Ivanhoe Rd., Cleveland 10, Ohio, 

Veeder-Root, Inc., Hartford 2, 
Weston Electrical Instrument Corp., + 
Frelinghuysen Ave., Newark 5, N. J 


436 Fairfield Ave., 


TAGS, TERMINAL 
National Band & Tag Co., 


Newport, Ky. 
National Varnished Products Corn. 201 
Randolph Ave., Woodbridge, N. J. 


Dept. 9-173, 


TAPE, ADHESIVE and COIL 


FASTENING 
Armstrong Cork Co., 9508 Arch, Lan- 
caster, Pa 

Industrial Tape oon. Dept. 7A, New 


Brunswick, N. 
“aes Chicago 6. He 
as vi 
Minnesota Mining & Mfg. Co., St. Paul 


6, Minn. 

Mitchell- mens ae Ce. Ine., 51 
Murr: ew York > we 

Van Cleef Bros., Inc., 7800 Woodlaws 
Ave., Chicago 19, TIL 


TAPE, ELECTRICALLY CONDUCTIVE 
See Fabrics, Electrically Conductive. 


TAPE, INSULATING. See Fabrics, Is- 
sulating; Sleeving and Tape, sone 
Tape, ction and Splice; Tape 
Sheeting. 


TAPE, FRICTION and SPLICE 


Acgurete Mis o- 44 Hepworth Place, 

arfie a 

General Electric Co., Chemical nn 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Til. 
Irvington Versich a4 Insulator Co., It- 


vington 11, 
Jone tensile” ‘Box 290, New York 16 


i. we 
Minnesota Mining & Mfg. Co., St. Paul 6 


Minn. 
Mitchell-Rand Insulation Co., Ine., 81 


Murray, New York 7, N. Y. 

Notional Electric Coil Co., Columbus 16, 

0. 

Okonite Co., Passaic, N. 

U. ee qhubber So, See Bocketeller Center. 
New or ’ . 

Van Cleef Bros., Inc., 7800 Woodlews 
Ave., Chicago 19, Tl. 

TAPE, MICA. See Mica. 

nd SHEETING, SYNTHETIC 


TAPE a 
RESIN 


du Pont de Nemours & Co., Inc., Bl. 
Plastics pen. 850 Fifth Ave. New 
York 1, N. 

Irvington Varnish & Insulator Co., Ir 
ington 11, N. J. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

New Jersey Wood Finishing Co., El 1 
cal Insulation Dept., Woodbridge, N. 


TAPE, MAGNETIC RECORDING 
See Magnetic Recording Tape. 
TAPES, MEASURING 


Keuffel & Esser Co., 


TEMPERATURE CONTROLS 
See Switches; Thermostats. 


TERMINAL BLOCKS. See Strips. 
TERMINALS. See Lugs and Terminals. 


TESTING INSTRUMENTS. See Instru- 
ments. 


THERMAL SWITCHES. See Switches. 


Hoboken, N. J. 
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STAINLESS STEEL 
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THREE WAY-Two Position-Normally Closed-Normally Open-Directional Flow | 

TWO WAY-Normally Closed TWO WAY-Normally Open 

Skinner Solenoid Valves are extremely compact yet have | 

unusual capacity—a great asset to designers looking for | 

positive, accurate, long-lived controls for liquid and gas- | FRICTION AND R UBBER 
eous media. Available in standard pressure range. of 5 
to 250 p.s.i. and special from 5 to 850 p.s.i. Impregnated 
coils withstand moisture. Soft insert seats prevent leak- 
age. Spring loaded for positive action. Usable in any 


position. Power consumption of 10 watts max. Pipe con- 
nections available to your specifications. 


Write for Bulletin No. 491 


SMcawer ELECTRIC VALVE DIV. 


THE SKINNER CHUCK COMPANY 
130 Belden Ave., Norwalk, Conn. 



































SAVE TIME Ever work with tape 
that’s stiff, that sticks to your fingers, 
blackens your hands or ravels? Then you'll 
know what we mean when we say 
ACCURATE TAPES WORK WITH YOU! 
Tackiness, pliability and stretch are exactly 
right to save time and effort. Irregular 
surfaces and wire ends cover quickly and 
easily. 


















SAVE MONEY Actual tests prove 
that Accurate’s fast working qualities, alone, 
result in time savings that almost cover tape 
costs. Accurate guaranteed footage assures 
full specified roll lengths—various roll sizes 
and job packages promotes promote 
economical purchasing. 






















GET THE FACTS on Accurate Tapes 
today! This new catalog contains complete 
information on all Accurate Tapes. Illustrated, 
it includes specifications, roll lengths and 

‘2 packaging. To obtain your copy, just call or 
“| write the Accurate Manufacturing Company, 

5, Garfield, New Jersey. 







ELECTRIC 
MOTORS 



















More than one quarter of a million 
MAMCO built fractional horse power 
motors are being used through- 
out the country in practical applica- 
tions. Our experienced engineers will 
build motors to your specifications or advise the stock 
unit necessary for your product. Up to 1/15 HP only. 
Universal or shunt wound. Guaranteed quality and 
workmanship. Write today. 




















MF AT'S TAPE... 1T WILL PAY YOU TO MAKE SURE | 
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APPLIANCE MFG. CO. 
RACINE, WISCONSIN 
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CODE CALL 
FOR INSTANT 
COMMUNICATION 


Code call is made by a numerical code, 
sounding signals. 

Promptly completes telephone connec- 
tions with organization personnel away 
from their own telephones. 

Eliminates time waste of telephone 
operator and other employees in “‘man- 
finding.” Enables employees without 

% telephones to answer near- 
est telephone. 

Write for New Bulletin 84-2. 







and MANUFACTURING COMPANY 


ACCURACY 
At Heat Source! 


Accuracy of temperature readings depends 
primarily on the accuracy of thermocouples at 
the source of heat. Whether you require 
standard or specially designed thermocouples, 
you will always find Thermo Electric’s Couples 
constructed to transmit temperature changes 
with a maximum of accuracy and responsive- 
ness. 


NEW YORK 11.WN_ Y 





Our _Type 202D Bayonet Im- 
mersion Contact Thermocouple 
with Quick Coupling Connector. 


When your electrical equipment requires tempera- 
ture measuring—for test or production, we can fur- 
niish suitable thermocouples and accessories. Send 
for our Catalog N describing these Thermocouples 
Pyrometers, Lead Wires and Accessories. ; 


ermno ELECTRIC Co. 


fe FAIR LAWN,N.J. 
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THERMOCOUPLES 
Baker & Co., Inc., 113 Astor, Newark 5, 


N. J. 
Bristol Co., 153 Bristol Rd., 

20, Conn. Waterbury 
General Electric Co., Apparatus ° 

Sehenectady 5, N. Y. “_— 
Hoskins Mfg. Co., 4445 Lawton Ave., De- 


troit 8, Mich. 
Minneapolis-Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave., 


Philadelphia 44, Pa. 
Rockbestos Products Corp., New Haven 


4, Conn. 
a Electric Co., Dept. N, Fairlawn, 


Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


THERMOMETERS 

Electric Auto-Lite Co., Toledo 1, Ohio 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


THERMOPLASTIC WIRE. See Wire and 
Cable, Insulated. 


THERMOSTATIC BIMETALS 
aoe 6 Co., Inc., 118 Astor, Newark 5, 


Brainin Co., C. 8., 318 Washington, Mt. 
Vernon, N. Y. 
158 Bristol Rd., Waterbury 


Bristol Co., 
20, Conn. 

Chace Co., W. M., 1608 Beard Ave.. 
Detroit 9, Mich. 

General Plate Div., Metals and Controls 
Corp., 408 Forest, Attleboro, Mass. 


THERMOSTATS 
Barber-Colman Co., Rockford, Il. 
Electro-Therm, Inc., 931 Selim KFd., 


Silver Spring, Md. 
Fenwal, Inc., 17 Pleasant, Ashland, Mass. 


General Electric Co., Apparatus Dept., 


Schenectady 5, N. Y. 
Hart Mfg. Co., 211 Bartholomew Ave., 


Hartford 1, Conn. 
Master Electric Co., Dayton 1, Mhio. 
Mercoid Corp., 4227 W. Beliuont Ave., 
Chicago 41, Ill. 

Robertshaw Thermostat Div., Robertshaw- 
Fulton Controls Co., Youngswood, Pa. 
Russell Electric Co., Div. of The Ray- 
theon Co., 4501 So. Western Blvd., 

Dept. F-21, Chicago 9, Tl. 

Spencer Thermostat Div., Metals & Con- 
trols Corp., 108 Forest, Attleboro, Mass. 

Stevens Mfg. Co., Inc., 69 South Walnut 
St., Mansfield, Ohio. 

Westinghouse Electric Corp., 180 Mercer 
St., Meadville, Pa. 


TIMERS, MOTOR 
Allen-Bradley Co., 1316 8. Second, Mil. 


waukee 4, Wis. 
Automatic Electric Mfg. Co., 50 State, 


Mankato, Minn. 
Eagle Signal Corp., 202—20th, Moline 1, 


mT. 
General Electric Cone Apparatus Dept. 


Hansen Mfg. Co., Ine., Pri 8, Ind. 
Haydon Co., A. W., 232 North Elm, 
Waterbury 20, Conn. 
Mfg. Co., Inc., 2526 Elm, Tor- 
Conn. 


Mercoid Corp., 4227 W. Belmont Ave.. 


Chicago 41, NIL 
Sangamo Electric Co., Springfield, Il 


Square D Co., 4041 N. Richards, Mil- 
waukee 12. Wis. 
Struthers-Dunn, Inc., 150 N. 13th, Phila- 


delphia 7, Pa. 
Te Ine., 200 Union, Ashland Mass. 
84 South, Mt. 


wee Leonard Elec, Co., 


ernon, N. Y. 

Westinghouse Electrie Corp., P. 0. Boz 
868, Pittsburgh 30, Pa. 

Zenith Elestric Co., 152 W. Walton. 
Chicage 10, TIL 

TIME SWITCHES. See Switches. 


TOOLS, PORTABLE 


Jones Motrola Corp., 436 Fairfield Ave., 
Stamford, Conn. 

Keller Tool Co., Grand Haven, Mich. 
(Pneumatic) 


lage Somes Ca. 1022-32 N. Sixth, St. 

is 1, 

Stanley Tools, 183 Elm, New Britain, 
Cona. 


TRACING CLOTH, FILM and PAPER 

Arkwright Finishing Ce., Providence, BR. I. 

Bruning Co., Inc., Charles, 100 Reade, 
New York 13, N. Y. 

Eastman Kodak Co., Rochester 4, N. Y. 

Keuffel & Esser Co., Hoboken, N. J. 


TRANSFER SWITCHES. See Switches. 


TRANSFORMERS FLUORESCENT 
a? See Fluorescent Lamp Aur- 
es. 


TRANSFORMERS, IN 
rt STRUMENT 
a oo Corp., 358 Water, Cuba, 
Allis-Chalmers Mf . Coa, . > 
Milwaukee 1, Wis. ee 
Dano Electric Co., 93 Main, Winsted, 
Federal Telephone and Radio eo 
Kingsland Rd., Clifton, N. > ” 
Ferranti Electric, ia. = Rockefeller 


Freed Transformer Co., Inc., 1718 Weir- 
field, Ridgewood, Brooklyn 27, N. *Y. 


General Electric Conny Apparatus Dept, 


ane ae Corp., Trenton, N. J, 

eon Mfg. Co., Dept. 6460EM, 

tham 54, Mass. ™ 

Standard Transformer Co., Warren, 

Westinghouse Electric Corp,, P. 0, 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp, 533 
Frelinghuysen Ave., Newark 6, N. J, 


TRANSFORMERS, POWER CIRCUIT 
Acme oe Corp., 358 Water, Cubs, 


N. Y. 
Allis-Chalmers Mfg. Co., 987A 8, 19 
Milwaukee 1, Wis. ; 
Dano Electric Co., 98 Main, Winsted, 


Conn. 
Davis & Co., Dean W., 1006 First, Kent. 
land, Ind. 


Ferranti Electric, Inc., 80 Rockef 
Plaza, New York 20, N. Y. = 
Freed Transformer Co., Inc., 1718 Weir. 
field, Ridgewood, Brooklyn 27, N. Y, 
General Electric Cony Apparatus Dem., 


Schenectady 5, N. ¥. 
Gramer Co., 2734 N. Pulaski Rd, Chi- 


cago 89, Ill, 

Kenyon Transformer Co., Inc., 840 Barry, 
New York 59, N. Y. 

Miller-Smith Corp., Trenton, N. J, 

Murray Mfg. Corp., 1250 Atlantic Avs, 
Brooklyn 16, N.Y. 

Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 8, N. J. 


Radio Corp. of America, Commercial Bs- 
grg., Sec. H41R, Harrison, N. J, 


» Dept. 6460EM, Wal- 
tham 54, Mass. 


Union Electric Products Co., Inc, % 
Edison Place, Newark 2, N. J. 

Wagner Electric Corp., 6454 Plymoutb 
Ave., St. Louis 14, Mo. 

West Coast Electrical Mfg. Co., 10006 6. 
Main, Los Angeles 5, Calif. 

Westinghouse Electric Corp., P. 0. Ba 
868, Pitts 


> burgh 80, Pa. 
Wheeler Insulated Wire Co., Inc., 1102 
Conn, 


East Aurora, Waterbury 20, 


TRANSFORMERS, RADIO CIRCUIT 
Acme Electric Corp., 359 Water, Cuba, 


a. os 
Dano Electric Co., 93 Main, Winsted, 


Conn. 
Davis & Co., Dean W., 1006 First, Kent- 


land, Ind. 
Federal Telephone and Radio oe 10 


Kingsland Rd., Clifton, N. J. 
Ferranti Electric Inc., 80 Rockefelle 


Plaza, New York 20, N. Y. 
Freed Transformer Co., Inc., 1718 Welr- 
field, Ridgewood, Brooklyn 27, N.Y. 


Gramer Co., 2734 N. Pulaski Rd, @hi- 
39, Il 


cago . . 
Miller-Smith Corp., Trenton, N. J. 
Nothelfer Winding Laboratories, 11 Albe- 


marie Ave., Trenton 3, N. J. 
Peerless Electrical Products Div., Alter 
janting ie cone McKinley Ave. 
ngeles 1, ° 
Radio Corp. of Amer., Commercial Ex- 
grg., Sect. H41R, Harrison, N. J. 
Raytheon Mfg. Co., Dept. 6460EM, Wel- 


tham 54, Mass. 
Wheeler Insulated Wire Co., Inc., 1102 


East Aurora, Waterbury 20, Conn. 
TRANSFORMERS, VARIABLE 
VOLTAGE 
Acme Electric Corp., 359 Water, Cuba, 


N. : 
Freed Transformer Co., Inc., 1718 Welr- 
field, Ridgewood, Brooklyn 27, N. ¥. 
Miller-Smith Corp., Trenton, N. J. 


TUBES, CATHODE RAY 
General Electrie Co., Electrenics Devt. 
Nehenectady 5, N. ¥. 


Radio Corp. of America, 
grg., Sect. H41R, Harrison, N. J. 


TUBES, ELECTRON (industrial) 


Peg aaa cian SO 
ngs be . N. JZ. 
Eleetrie Co., Electronics . 


ee 
Radio Corp. of America, Commercial Be 
os . H41R, Harrison, N. J. 
Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 
Westinghouse Electric Corp., P. 0. Bes 
868. Pittsburgh 30, Pa. 


TUBES, METALLIZED GLASS. Se 
Glass, Technical. 


TUBES, PHOTOELECTRIC. See Photo 
electric Cells & Tubes. 


TUBING, ALUMINUM. 
See Aluminum. 


TUBING, BRASS, BRONZE and COP- 
PER. See Brass, Bronse and Coppe. 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. 
See Laminated Metals. 


TUBING, MICA. See Mics. 
TYsne, NICKEL and NICKEL Al 


N. Y. 
per && Brass, Ine., 290 Pat 
New York 17, N. Y. 
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SILICONE RUBBER PARTS WITHSTAND 
TEMPERATURES UP TO 500° F. 
Design and production engineers now 


i can specify rubber parts for high tem- 


perature applications in electric motors, gen- 
erators, transformers, jet and reciprocating 
engines, die casting machines, industrial 
ovens, oil burners, etc. 
The answer to the old problem of Rubber vs. 
Heat is the wide variety of Silicone rubber 
parts fabricated to exacting specifications by 
STALWART. As one of the country’s leading 
Silicone converters, Stalwart molds, extrudes 
and die-cuts thousands of parts daily for 
applications that “run a temperature.” 
Write today for complete information. 


THE STALWART RUBBER COMPANY 


Specify Stalwart for Quality Custom Rubber Products 


Did you know... 


that there are 8,824 plants in the 
United States now engaged in the 
manufacture of machines, appliances 
or equipment which depend upon 
electrical energy for their operation 
or use? 


Incidentally, ELECTRICAL MAN- 
UFACTURING has one or more 
readers in every one of these plants! 


Exclusive 


rere OU (PLBGIOUS 
ae: 


DESIGN ENGINEERING } 
ASSISTANCE 


That may save you money 


EXTREMELY 
CLOSE TOLERANCES 


Precision workmanship gees 
MODERN INSPECTION SCREW MACHINE 


ONTROL = 
theese asdietinaeens STAMPINGS - ASSEMBLIES — 

SMOOTH FINISHES WM. F. STEINEN CO. 
69 WN.J.R.R. Ave., Newark 5, N. J. 


. Where required 
educing finishing cost. ae Pe te i 
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Kenvon “T’s’’— high quality, uniform 
transformers, are your best bet for development, 
production and experimental work. For over 20 
years, the KENYON “K” has been a sign of skill- 
ful engineering. progressive design and sound 
construction. 


Now — reduce inventory problems, improve 
deliveries, maintain your quality — specify 
KENYON “T’s,” the finest transformer line for 
all high quality equipment applications. 


New Catalog Edition! Write Today! 


K ENVON new modified edition tells the com- 
plete story about specific ratings on all transform- 
/. ers. Our standard line saves you time and expense. 
Send for your copy of our 
latest catalog edition now! 


4 ‘ 
~~. 


aati) i 


TRANSFORMER CO., Inc. 


840 BARRY STREET * NEW YORK 59,N. Y. 


W. make every type of 
spring in all sizes, shapes 
and designs for any use in 
the electrical field. 


Write for free copy of our 
booklet, “Springs and Formed Wires.” 


WICKWIRE SPRINGS 


A N D (4 ae ae | ae ee ge eee ee 


PRODUCT OF WICKWIRE SPENCER STEEL DIVISION «+ THE COLORADO FUEL & IRON CORPORATION 

Spring Seles Office end Plent— 2 New Bond Street, Worcester 6, Mass. 

Executive Office — 500 Fifth Avenue, New York 18, N.Y, 

Sales Offices — Atlanta * Boston * Buffalo + Chicage * Denver * Detroit + NewYork * Philedelphie 
Pacific Coast — The California Wire Cloth Corp., Ookland 6, California 
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Rogan Offers a Wide Variety of Stock Molded 



























































SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 


for free catalog now! 
2500 W. IRVING PK. BLVD. 


ROGAN BROTHERS CHICAGO 18, ILLINOIS 
Compression Molders and Branders of Plastics 
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TRACING CLOTH THAT DEFIES TIME 























@ The renown of Imperial as the finest 
in Tracing Cloth goes back well over 
half a century. Draftsmen all over the 
world prefer it for the uniformity of 
its high transparency and ink-taking 
surface and the superb quality of its 
cloth foundation. 

Imperial takes erasures readily, 
without damage. It gives sharp con- 
trasting prints of even the finest lines. 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor opaque. 

If you like a duller surface, for M 
clear, hard pencil lines, try Imperial on a 
Pencil Tracing Cloth. It is good for Hm j 
ink as well. i 










One 
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CLOTH 











OLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 


















TUBING, PAPER 

Accurate Paper Tube Co., 854 N. Noble 
St., Chicago 22, 

Cleveland Container Co., 6201 Barberton 


Ave., Cleveland 2, Ohio 
Paramount Paper Tube Corp., 

ette, Ft. Wayne 2, Ind. 
Precision Paper Tube Co., 

Charleston, Chicago 47, Ill. 


612 Lafay- 
2035 W. 


TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or Glass-Fibre treated 
with lacquer, varnish or synthetic resin. 


Bentley, Harris Mfg. Co., Dept. M-40, 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. 

Corning Glass Works, Dept. EM-8, Cor- 
ning, N. Y. 

General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Iil. 


Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 
Mitehell-Rand Insulation Co., Inc., 51 


Murray, New York 7, N. Y. 

—— Electric Coil Co., Columbus 16, 
hio 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

Owens Corning Fiberglas Corp., Textile 
Products Div., Dept. 866, 16 E. 56th 
St., New York 22, N. Y. 

Varflex Corp., 309 N. Jay, Rome, N. Y. 

Westinghouse Electric Corp., P. 0. Box 


868, Pittsburgh 30, Pa. 


THeEING and SLEEVING, Extruded 
Plasties, 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 

General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 


Washington Blvd., Chicago 6, Ill. 
Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 
Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
National Vulcanized Fibre Co., Wilming- 

ton 99, Del. 
New Jersey Wood Finishing Co., Elec- 
wo Insulation Dept., Woodbridge, 


Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 
Varfiex Corp., 308 Jay, Rome, N. Y. 


TUBING, SILVER. See Silver and Silver 
Alloys. 


TUBING, STEEL. See Steel, Commercial 
Grades and Forms. 


TUNGSTEN 
(See also Contacts) 

Fansteel Metallurgical Corp., 
cago, 

Mallory & Co. Inc., P. R., 
6, Ind. 


UNDERCUTTERS, 
dercutters. 


VACUUM TUBES. See 
Ray; Tubes, Electron. 


North Chi 
Indianapolis 


MICA. See Mic Un- 


Tubes, Cathode 


VALVES, vee Tomaae or SOLENOID 
OPERA 


Automatic sees Co., 393 Lakeside Ave., 
Orange, N. J. 

Barber-Colman Co., Rockford, Il. 

General Electric Co., Apparatus Dept., 
Schenectady 5. N. 'y. 

Maguees rr. Corp. 67 Fifth Ave., 

a 


wthorne 4, N. 
i237 W. Belmont Ave., 


Mercoid Corp., 
Chicago 41, Ill. 

Minneapolis-Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Skinner Electric Valve Division, Skinner 
— Co., 130 Belden Ave., Norwalk, 


Con 
Westinghouse Electric Corp., P. O. Boz 
868, Pittsburgh 30, Pa. 


VARNISHES, comrounes AND 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., 
Haven, Conn. 

Bakelite Division, Union Carbide & Car- 
bon Corp., Dept. AG-20, 30 E. 42nd, 
New York 17, N. Y. 

Borthig Co., Inc., George On, P. O. Box 
115, East Rutherford, N. J. 

Brand & Co., eb am 276 Fourth Ave., 
New York 10, N. 

Celanese Corp. of nt. 5-A, 180 
Madison Ave., New York 16, N. Y. 

Du Pont de Nemours & Go. ei mS, 
Finishes Dept. Wilmington 98, Del. 

Durez Plastics & Chemicals, Inc., 188 
Walck Road, North Tonawanda N. Y. 

Co., Chemical Dept. 
8-11, 1 Plasties Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., 
ington 11, N. J. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand —. as Inc., 51 
Murray, New York 

— Electric Coll ‘Co, *Golumbus 16, 


Ohi 
Westinghouse Electric Corp., Dept. 212, 
P. O. Box 868, Pittsburgh 80, Pa. 
Zophar Mills, Inc., 117 Twenty Sixth, 
Brooklyn 32, N. Y. 


New 








VARNISHED FABRICS. 
Insulating. 


VARNISHES, FINISHING. See Lacquer, 
Enamels and Varnishes. 


VARNISHES INSULATING, 


See Var- 
nishes, Compounds and 


Resins, 
V-BELTS. See Drives, V-Belt. 


VOLTAGE REGULATORS. See 4 
lators, Voltage. Transformers. Variable 
Voltage. 

VOLTMETERS. See Instruments. 


WASHERS, BEARING. See Bearings and 
Bushings. 


WASHERS, 
Material. 


WASHERS, METAL. See Fasteners. 


INSULATING. See Specific 


VIBRATORS 

Aerovox Corp., New Bedford, Mass. 

American Television & Radio Co., &t. 
Paul 1, Minn. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

WAXES AND COMPOUNDS 

Bakelite Division, Union Carbide & Car- 
bon Corp., Dept. AG-20, 30 E. 42nd, 
New York 17, N. Y. 

Biwax Corp., 3445 Howard, Skokie, Ill. 

General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

Mica Insulator Co., Schenectady Ls yy 

Mitchell-Rand Insulation Co., Inec., 51 
Murray, New York 7, N, Y. 

National Electric Coil Co., Columbus 16, 

Ohio 

Zophar Mills, Inc., 117 Twenty Sixth, 
Brooklyn 32, N. Y. 


WEDGES AND PEGS, ARMATURE 


General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturer’s Corp., 565 W. 


Washington Blvd., Chicago 6, IIL 
Mica Insulator Co., "Schenectady 1, N. Y. 
Mitchell-Rand Insulation Co., Ine., 51 


Murray, New York 7, N. Y. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

WELDING EQUIPMENT 

Allis-Chalmers Mfg. Co., 937A 8. 10, 
Milwaukee 1, Wis. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. (ARC) 

Murray Mfg. Corp., 1250 Atlantic Ave., 
Brooklyn 16, N. Y. 

Westinghouse Electric Corp., P. 0. Bos 


2025, Buffalo 5, N. Y. (Flexarc) 


WHEELS, BLOWER 
Master Appliance Mfg. Co., Fourth & On- 
tario, Racine, Wisc. 


WIRE AND CABLE, BARE 
American Brass Co., Waterbury 88, Cons. 
American Steel & Wire Co., Cleveland 


18, Ohio 
Anaconda Wire and Cable Co., 25 Bread- 


way, New York 4, N. Y. 
Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y. 
Electric Auto-Lite Co., Port Huron, Mich. 
General Electric Co., Construction Mate- 
rials Dept. Bridgeport 2, Conn. 
Hudson Wire Co., Winsted Div., Winsted, 


Conn. 

Roebling’s Sons Co., John A., Treats 
2, N. J. 

Rome Cable Corp., Dept. EM-8, Rome, 
N. Y. 


WIRE AND CABLE, INSULATED 


Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (xX) 

Alden Products Co., 117 North Main, 


Brockton 64EM, Mass. (C) 

American Steel & Wire Co., Clevelnsd 
13, Ohio 

Anaconda Wire and Cable Co., 25 Broad: 
way, New York 4, N. Y. (ABCTX) 

Belden Mfg. Co., 4633 W. Van Burea, 
Chicago 44, Ill. (ABTX) 

Boston ae — a Co., Dor 
chester 25, ass 

Brand & Co., William, 276 Fourth Ave. 
New York 10, N. ¥. (T) 

Cornish Wire Co., Inc., 
New York 7, N. Y. (BT ) 

Electric Auto-Lite Co., Port Huron, Mich. 
(AB) 

Essex Wire Corp., Monticello, Ind. (BT) 

Federal Telephone and Radio Corp., 
Passaic Ave., East Newark, N. J. 

General Electric Co., Construction Mate 
rials Dept., Bridgeport 2, Conn. 
(ABCX) 113 

National Electric Products Corp., 
Chamber of Commerce Bldg., Pittsburs® 
19, Pa. (A) 

Okonite Co., Passaic, N. J. (ABCTX) 

Phalo Plastics Corp., Commercial & Bot 
ter, Worcester, Mass. (TX) 

Rockbestos Frodusta Corp., New Haver 
4, Conn. ) 

Roebling’s Sons Co., John A., Trentoo 2. 
N. J. 
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See Fabrics, 











he 








‘ . wae. m 
Rome Cable Corp., Dept. EM-8, Rome, 
Nn. ¥. (BT 


) 

‘nant Mfg. Co., 109 Washington, 
guague Electric Co., North Adams, Mass. 
Boston 7, Mass. (BTX) 
v. 8. Rubber Co., Rockefeller Center, 
‘New York 20, N. Y. 

IRE and METAL FORMING 
WACHINES 


Nilson Machine Co., A. H., Bridgeport 5, 
Conn. 

wIRE, MAGNET 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

Electric Auto-Lite Co., Port Huron, Mich. 
Essex Wire Corp., Monticello, Ind. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Hudson Wire Co., Winsted Div., Winsted, 
Conn. 

Rockbestos Products Corp., New Haven 
4, Conn, 

Roebling’s Sons Co., John A., Trenton 2, 


N. J. 
Rome Cable Corp., Dept. EM-8, Rome, 


Wheeler Insulated Wire Co., Inc., 1102 
East Aurora, Waterbury 20, N. Y. 


WIRE, MAGNETIC RECORDING 
See Magnetic Recording Wire 

WIRE, NICKEL. See Nickel and Nickel 
Alloys. 

WIRE, RESISTANCE 

Boston Insulated Wire & Cable Co., 
Dorchester 25, Mass. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., 4445 Lawton Ave., 
Detroit 8, Mich. 

WIRE, SILVER. See Silver and Silver 
Alloys; Nickel Silver. 

WIRE STRIPPERS. See Strippers, Wire. 

WIRE, TUNGSTEN. See Tungsten. 


WIRING HARNESSES. See Harnesses 
and Assemblies, Wire. 

WORMS AND WORM WHEELS. See 
Gears and Pinions. 


WRENCHES, SOCKET SCREW. See 
Socket Screw. Keys and Winches. 


YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 


ZINC 


Federated Metals Div., American Smelt 
ing & Refining Co., 120 Bway., N. Y. 
Sy; en: ee 

New Jersey Zinc Co., 160 Front, New 
vou 7. BF. 


Have you mailed in your 


Literature Requests? 


Before you put this issue aside, be sure to scan the 
manufacturers’ new printed matter offerings re- 
viewed on pages 155-156. You'll probably find at 
least several booklets or technical bulletins that 
deal with materials or components of specific in- 
terest to you. Just indicate the ones you want on 
the handy postcard. The publishers will ge glad to 
pass on your requests to the manufacturers. 


SCREW MACHINE PRODUCTS 


SS 


SAUEREISE 


AND 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 
70-82 Baker Street 
Providence, Rhode Island 





<= HOUSEHOLD APPLIANCES | 


TECHNICAL 
CEMENTS 








Reprints 
from recent issues of 


ELECTRICAL 
MANUFACTURING 


In addition to the new reprints of feature articles now 
available, as listed on page 206, the following reprints 
from previous issues this year can still be supplied. 
Single copies will be supplied without charge to any 
reader upon letterhead® request to 


J. A. Campbell, Director of Reader Service 


The Gage Publishing Company 
1250 Sixth Ave. New York 20 


Ceramics as Insulators and Dielectrics, May 1950, 12 
poor. Data on mechanical strength, resistance to 
eat shock, moisture permeability, relative cost and 
other factors that determine selection of type for 
custom molded parts. 


New Single-Phase Motors in Integral-Horsepower Rat- 
ings, April and May 1950, 16 pages. A complete 
reprint of this two-part article giving design and 
operating characteristics for dakoaeas capacitor 
types with ratings up to 20 hp, with performance 
data on comparable repulsion-induction types. 


Dimensions Measured Photoelectrically, April 1950, 4 
pages. Precise measurements obtained by electronic 
chronoscope controlled by light beam intercepted by 
work moving at constant speed. 


Relay Circuit Ideas Taken from Telephone Practice, May 
1950, 8 pages. A variety of sequence, time delay, 
pulsing and steering relay circuits adaptable to ma- 
chine control of functions; with some specific sug- 
gestions for relay circuit design. 


Seven Basic Types of Servomechanisms Analyzed, May 
1950, 8 pages. Their advantages and limitations as 
control systems for mechanical amplification, remote 
positioning, automatic control, reaction measurement 
and pilot control service. 


Nylon Plastics Make Tough Components, April 1950, 8 
pages. How unusually high impact strength in re- 
lation to density and ease of molding has led to 
cost reductions; case histories of mechanical as well 
as electrical applications. 


Transducers—Sensing Elements for Servos, April 1950, 8 
pages. Seventeen types of sensing units for convert- 
ing position, motion or pressure into electrical sig- 
nals for servo operation; some practical applications 
for measurement, recording a control functions. 


Application of Low-Loss Plastics, May 1950, 8 pages, 
Re-evaluation of design significance of dielectric 
roperties and factors iakeeneion behavior of 
ow-loss plastics; new trends in low-loss materials; 
dielectric properties tabulated. 


Problems in Fungus and Moisture Deterioration, March 
1950, 12 pages. Protection of electrical components 
and equipment for civilian use in temperate climates. 


Many of the country’s foremost electrical manufacturers rely on 

uereisen Cements for speeding up production and improving the 
quality of roasters, waffle irons, heaters, grills and other appliances. 
send unassembled parts or drawings for technical advice or write for 
indexed price chart. 


TRIAL One quart can of each of 14 different cements, 
ORDER a virtual electrical cement laboratory in one $12.50 “ 
package. Order today at this special price .. . 


Microwaves Offer New Control Functions, March 1950, 
8 pages. How the functions of a photoelectric con- 
trol and many others can be performed. Basic facts 


| for applying this new control medium. 





* Mention List E when requesting these reprints. 


Sauereisen Cements Company ° Pittsburgh 15, Pa. 
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BANK ROBBERS 
a 
(uz 
Crime prevention aided 


by Telechron Timing Motors 


Most bank robbers take no chances on a vault 
that can screech a warning of their presence. 


In fact, official records of the Diebold Corpor- 
ation — makers of Bank Vault Burglar Alarm 
Systems — show that robbers who have at- 
tempted such an attack were so panic-stricken 
by the alarm, they left their tools behind them, 
thus leading to their own identification and arrest! 
These same records also show that nearly 2000 
successful bank robberies on unprotected vaults 
were committed between 1903 and 1948. During 
the same period, only 97 attacks were made on 
Diebold-protected vaults—none of them successful. 


Because the Diebold Alarm System must per- 
form unfailingly at all times, the Telechron Tim- 
ing Motor is specified. It is instantly, constantly 
synchronous .. . gives accurate performance. 


Are YOU Well Timed? 


Perhaps you, too, need to depend upon a tim- 
ing device that offers you split-second accuracy. 
If so, a standard Telechron Timing Motor is 
probably the answer for you. A Telechron ap- 
plication engineer, backed by the broadest ex- 
perience in the field, can show you how you can 
save time and money with Telechron. Consult 
him early in your planning. Meanwhile, send the 
coupon below for further data. TELECHRON 
INC. A General Electric Affiliate. 
































































































a ‘ # See a eee cme a mY 








TELECHRON INC. 
30 Union Street 
Ashland, Massachusetts 


Please send me information on sizes and types of Telechron NAME 
Synchronous Motors. My possible application is: 









Instruments (J Communications Equipment [) TE i sianastenhonebelcianbeneemeeeeelinan 
Timers Cc Other (please fill in) 

Electric Appliances ts ne Ee a re 
Cost Recorders CY 











COREE e eee eee e eee EET EERE eee OEE Eee eS Eee eeeeeee® 


Advertising, Display Items [] 
Juke Boxes CJ CORR eRe eRe EEE EEE EERE EOE EEE HEEEE ESSE EE EE EEE SEES 


Air Conditioning & Heating seipdaliipiaindhptentiduigiunbesciaghbivnenshibanl 
Controls CT CL) Please send new Catalog 
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